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THE AMERICA'S CUP, 

Securely locked away in some safe deposit vault in 
this city is a curious old silver cup, which shows in 
the fantastic crudity of its design all the earmarks 
of that Victorian age in which it was fashioned. Its 
cash value is stated to he five hundred dollars; which 
may be taken to be its probable value if melted up 
for the silver that is in it. Of no worth as an object 
of art, the cup is to-day probably the best known, as 
it was once the most eagerly sought-after prize in the 
world of international sport. Won over half a century 
ago by the epoch-making schooner "America," it has 
been the object of most strenuous competition, and 
has caused the expenditure of millions of dollars 
by yachtsmen on both sides of the Atlantic With 
a persistency which is characteristic of the race, 
the British have sailed yacht after yacht over the 
ocean, in the hope of taking the "America's" cup back 
to English waters, and transferring the scene of future 
contests to those shores off which the "America" won 
her famous victory. 

The effect of the "America" cup contests on the de- 
velopment of the sailing yacht, particularly in the later 
years, has been to produce a craft of such extreme 
proportions — vast sail spread, fragile hull and spars, 
and excessive draft — as to render her useless for ordi- 
nary cruising, and fit only for the marine "grave- 
yard" and the junk pile. Truly a most amazing state- 
ment; but fully guaranteed by the fact that during 
the past decade' no less than six challengers and de- 
fenders for the cup, costing altogether probably not 
less than a million and a half dollars, have been 

broken up and sold for old metal. 
c 
As far as the records of this half century of contests 

go, they have consisted of an unbroken string of vic- 
tories for the American yacht; and the British must 
get what consolation they can out of the fact that the 
American designers, in their efforts -to hold the cup, 
have had to forego the characteristic centerboard-hull 
and sloop rig, and come over to the English deep- 
keel and the cutter rig. The successive defeats of 
recent years have convinced the English yacht design- 
ers that they must abandon all hope of outbuilding 
and outsailing the American defending yacht, so long 
at least as there is no restriction upon lightness of 
hull and size of sail spread. 

Some years ago our own yachtsmen and those of 
France, Germany, and England came to the conclu- 
sion that the time was ripe for making such changes 
in the rules of measurement as would modify, or con- 
trol, those extremes of construction which have ren- 
dered the racing yacht an unseaworthy, unwieldy, and 
outrageously expensive craft to build and maintain in 
commission. Both here and abroad new rules have 
been adopted, which have resulted in the production 
of yachts that are in average weather as fast as 
the "freak" boats, and at the same time are suited 
for the average summer cruising. Sir Thomas Lip- 
ton, the most persistent of all contestants for the 
"America's" cup, has been told by the English design- 
ers that they are unable to build a yacht under the 
old rule for which they can give an assurance of any 
likelihood of success in the contests off Sandy Hook. 
They claim that a b'oat built of sufficient staunchness 
to take the chances of a stormy Atlantic crossing can- 
not compete with a craft which during her season's 
sailing never has to venture out of sight of land, and 



does most of her racing in the sheltered waters of 
Long Island Spund and within a few hours' sail of 
the yard in which she was built. To this the reply 
has been' made that, since the English yacht is towed 
across, carrying a reduced rig, the danger of her 
foundering in heavy weather is eliminated. 

The writer once put it squarely to Mr. William Fife, 
designer of two of the challengers, whether he con- 
sidered the ocean crossing to be a handicap. After a 
few moments' thought he replied, "Theoretically, no; 
but actually, yes; and this for the reason that, how- 
ever keen a yacht designer may be in his desire to 
cut down weights, his humanitarian instincts will re- 
mind him that the lives of over a score of men are to 
he committed to that shell, to take the chances of a 
three weeks' crossing of the Atlantic." Be that as it 
may, the fact remains that the British have frankly 
acknowledged themselves beaten, under the present 
rules, in contests between yachts of unrestricted light- 
ness, and Sir Thomas Lipton is in our midst to-day 
requesting that the New York Yacht Club sanction an 
"America" cup contest under their own new rule, under 
which for some years their regattas have been held. 

The New York Yacht Club contends that, since the 
"America" cup stands for the fastest yacht that can 
be built, and since it has been proved that the fastest 
yacht can be built under the old rule; therefore for 
"America" cup contests the old rule is the proper one 
to sail under — and there can be no doubt that techni- 
cally the attitude of the Club is correct. At the same 
time, we believe that under the present Deed of Gift 
the challengers and defenders may mutually agree to 
make certain changes in conditions if they so wish. 
All the same, we would suggest that, since racing for 
the "America" cup under existing conditions is at an 
end; and since, after all, the cup is merely an emblem 
of the sport, and it is the sport and not the cup that 
is the ultimate object of yacht racing, it might he as 
well to make a sufficient modification of the old rule 
to encourage the yachtsman, not merely of Great Brit- 
ain but of that other great yachting nation, Germany, 
to make a try for the famous old trophy. 

DOVER'S GREAT ARTIFICIAL HARBOR. 

The opening of Dover naval port marks the comple- 
tion of the greatest artificial harbor ever built entirely 
in the open sea. The scheme includes an extension of 
the Admiralty pier for two thousand feet; the forma- 
tion of reclamation works for the protection of the 
shore at the eastern end of Dover town, extending in 
the direction of St. Margaret's Bay for three thousand 
nine hundred feet; a protecting arm extending from 
the eastern end of the reclamation for a distance of 
two thousand nine hundred feet into the open sea; 
and an island breakwater approximately parallel with 
the shore line end extending from the end of the Ad- 
miralty pier extension on the west to the end of the 
easterly pier already referred to, with wide entrance 
openings between the heads of the several breakwaters. 
If we include the eighty acres which constitute the 
present commercial harbor, there is inclosed by these 
works a total area at low water of six hundred and 
ninety acres of deep-water harbor, capable of floating 
the largest of modern battleships and ocean liners. * 
This is the largest area of the open sea ever inclosed 
by solid masonry protecting works. 

Although that portion of the inclosing breakwaters 
which is visible at high water gives an impression of 
their great length and of the wide extent of the 
harbor, it is a fact that the visible masonry represents 
only a small proportion of the work actually done. 
The total length of the sea works is two and a half 
miles, two miles of which are in exceptionally deep 
water. Thus, the two-thousand-foot extension of the 
Admiralty pier measures from the top of the parapet 
to the foundation nearly one hundred feet in height 
and the eastern pier has a total height above founda- 
tions of eighty-seven feet. The total width at the 
base of the piers is over fifty feet and at the top forty- 
seven feet six inches. 

It is an interesting historical fact that it was Sir 
Walter Raleigh who first drew attention to the stra- 
tegical and commercial importance of Dover, speaking 
of it as "situated on a promontory next fronting a 
puissant foreign king and in the very straight passage 
and intercourse of almost all the shipping in Christen- 
dom." It was as far back as the year 1840 that a 
Royal Commission recommended a scheme of harbor 
construction at a cost of ten million dollars. Out of 
the deliberations of this and subsequent commissions 
came the decision to construct the Admiralty Pier, so 
well known to Americans who visit or return from 
the Continent by way of England, for which a con- 
tract was let in 1847, but which did not reach com- 
pletion until twenty years later. ■ It was not until the 
year 1895 that the plans for the present fine harbor 
took definite shape; the contract was let in 1897, and 
active construction commenced shortly afterward. 
The fears which have been expressed that this, like 
other harbors won from the open sea, might be sub- 
jected to shoaling up by drifting sands have not been 
verified, the depth remaining practically constant. 



IHFROVIMENTOSr NEW YORK'S HIGH-PRESSURE 

FIRE SERVICE. 

A recent order of the New York Fire Department re- 
lieves the fire engines of the various companies in the 
district protected by the high-pressure water service 
from responding to alarms of fires, and may be con- 
sidered as a practical and official indorsement of the 
complete success of the system. Soon after the high- 
pressure was installed the right of way in going to 
a fire was given to the hose wagons over the engines, 
and while the latter answered alarms they were held 
in reserve or used merely for washing down after the 
high-pressure lines had extinguished the fire. 

The successful and intelligent use of the high-pres- 
sure by the Fire Department was accompanied by a 
careful study of the actual workings of the system by 
the engineers of the water department with a view to 
detecting any possible defects. As a result the new 
extension, now beginning to be installed and aggregat- 
ing some twenty-one miles of mains, represents a 
marked improvement over the part at present in use, 
which, as the largest and most complete plant of the 
kind, is serving as a model for other cities. The most 
important improvement is a duplicate arrangement of 
mains so that in case of a break or other failure one- 
half of the system can be cut out immediately without 
impairing the efficiency of the other half in any way. 
This is secured by gridironing the territory with two 
independent systems whose mains are laid in alternate 
streets. Thus in the case of a break in a main sup- 
plying a hydrant on a certain street, that half of the 
system to which it belongs can be shut off at once 
and the firemen only have to stretch their hose from 
a hydrant connected with the other set of mains, 
usually to be found on the next street. The two sys- 
tems and their hydrants, which will probably be 
painted a different color or otherwise marked, are so 
arranged that a hydrant of the second system is never 
over 500 feet from any given point, just as under nor- 
mal working conditions there is a hydrant within at 
least 200 feet of any possible fire. 

The desirability of such an arrangement was appar- 
ent to the water department engineers at a fire on De- 
cember 18th, 1908, at Grand and Mulberry Streets, when 
the high-pressure service had its only failure and was 
temporarily out of service. This was due to a break 
caused by the giving way of a temporary end of a 
main in an excavation for the Centre Street subway, 
where the supports for the main had been cut away 
by the subway contractors. 

While it is possible to locate and cut out any 
section where a break occurs by means of valves 
located at street intersections, yet this process may 
require considerable valuable time when the water 
is seriously needed at the fire. The valves them- 
selves are ponderous affairs moved by hand, and to 
close the two, three, or four required to cut out a 
broken section may consume from twenty minutes to 
half an hour. Accordingly after studies by the engi- 
neering staff of the high-pressure division of the water 
department it was decided to install an independent 
system of two mains as outlined. 

Normally, both systems will intercommunicate and 
connect with the present system so that there will 
he a complete circulation of water, supplied at any 
desired pressure from the pumping stations at Ganse- 
voort and West Streets and at Oliver Street and East 
River. Now, in case of a sudden break the gage at 
the Oliver Street station connected with the outlet 
of the half of the system involved will be immediately 
apparent and that portion can.be shut off at the station. 
This is accomplished by closing the appropriate valves 
on the outlets at the station and two distant controlled 
valves at the Bowery and Houston Street or at New 
Chambers and Cherry Streets, depending on the part 
involved. All of these valves are electrically worked 
and can be operated simultaneously so that one sys- 
tem or the other can be isolated in less than a- min- 
ute. This increased measure of safety, the importance 
of which cannot be overestimated, is rendered desir- 
able not through any inherent defect in the high- 
pressure system but largely on account of the condi- 
tions under which it must be installed and operated 
in a city like New York, where frequent excavations 
and gas explosions are likely to damage the mains 
or produce weakness that only service conditions may 
develop. If the break is detected in season it is of 
course possible to isolate the crippled section and 
notify the firemen accordingly, but failure in service 
is a serious matter which the new duplex system will 
render much less dangerous. 

Few pieces of municipal engineering have been bet- 
ter planned, constructed and operated than New York's 
high-pressure service, and that it is capable of still 
further improvement would indicate that' when this 
form of fire protection is provided for the entire city 
it will eliminate the possibility of a large conflagration, 
which Chief Crbker states is no longer to be feared 
in their present protected district. Further extensions 
besides the one under way are contemplated in the near 
future, and additional pumps will be installed. 
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ENGINEERING. 
At the close of the month of September the halfway 
mark had been reached In the huge job of excavation 
at the Panama Canal. By that time 87,172,058 cubic 
yards, or about one-half of the total excavation, had 
been removed. The grand total for September was 
2,836,385 cubic yards, which Is 1,043,952 cubic yards 
less than the highest record, which was made In March, 
1909. 

The State Department has been Informed that the 
President of Guatemala has directed a bronze bust of 
Robert Pulton to be placed In Estrada Cabrera Park 
In Guatemala city In recognition of Fulton's genius. 
The government of the United States has directed the 
American Minister at Guatemala city to express Its 
appreciation to the Guatemalan government for the 
honor thus done to the memory of a distinguished 
American. 

The Examiner of Patents has decided In favor of 
Commander Cleland Davis, U. S. N., In the Interfer- 
ence proceedings that have been pending for many 
months past against his application for patent on his 
projectile-carrying torpedo. One witness testified that 
in the spring of 1903 Davis drew a diagram of his de- 
vice upon a napkin and explained that his Idea was 
to insert In a' torpedo a gun which would discharge a 
high explosive shell through the armored bottom of a 
ship and enable It to explode within the vessel. 

The inauguration of railway travel through the tubes 
of the Pennsylvania Railroad Company between New 
Jersey and Long Island took place recently without 
any demonstration and under very prosaic conditions. 
The first trip was made by a train of dump cars 
hauled by an ordinary switch engine, which passed 
from Jersey City beneath the North River, Manhattan 
Island and the East River to Long Island City. The 
formal opening of this great work will probably take 
place within the next few months. 

According to a dispatch from Quebec, the Harland 
& Wolff shipbuilding firm of Belfast, Ireland, working 
in conjunction with the Canadian Pacific Railway, have 
acquired a large area of land at Levis, at which dry- 
dock, ship repairing, and building plants will be 
built this spring for the purpose of building Canada's 
navy. Sir Thomas Shaugnhessey, president of the 
Canadian Pacific Railway, refuses to discuss the rumor. 
It is said that he personally conducted the negotiations 
between the shipbuilders and the government. 

The largest scrap heap In the world Is in San Fran- 
cisco, a relic of the great fire which followed the earth- 
quake of April, 1906. It is 40 feet high, 100 feet 
square and contains 20,000 tons, all cut In equal 
lengths of eighteen inches, and piled in one solid mass, 
with the sides as plumb and true as a brick wall. 
This is the only one of four heaps of equal size and 
proportions which remains Intact in Its original size 
and shape, the other three having been drawn upon as 
the material was needed. 

An extraordinary accident happened at Durban, 
South Africa, to an Immense traveling coal unloader, 
mounted on four trucks and traveling on two pairs of 
standard-gage rails 30 feet apart, which can pick up 
and dump an ordinary railroad car full of coal. 
It was blown along the track by a gale until It left 
the metals, when In spite of the stability due to its 
large wheel base as compared with its height, it fell 
over on Its side. As It has booms 190 feet long and Is 
nearly 100 feet high, the task of re-erecting It calls 
for considerable ingenuity. 

That the submarine bell Is valuable In preventing 
delay of ocean liners by fog has recently been proved 
in the case of the "Lucania" and the "Kaiser Wilhelm 
der Grosse." The former vessel, while approaching 
New York, was enabled to make the light vessel by 
submarine bell signals, these being her sole guide. The 
captain^ of the "Kaiser Wilhelm der Grosse" when on 
an eastern passage was shut in by dense fog near Fire 
Island light vessel. He was able to hear the subma- 
rine bell and direct his course accordingly, although, 
as It subsequently transpired, he was twelve nautical 
miles distant from the signal station. It is significant 
that at the same time the fog horn of the lightship was 
quite inaudible. 

A breakwater which, when completed, will be some 
10,000 feet In length, Is now in course of construction 
at Hilo, in the Island of Hawaii, to protect shipping 
from the heavy seas that sweep from the northeast. 
At present some 400 feet have been completed, and 
under the existing contract It is estimated that by the 
middle of next year a length of some 3,000 feet will 
be In position. The material used for- construction is 
a basalt rock resembling heavy granite, which is quar- 
ried some 25 miles away, and transported to the works 
under contract with the Hilo Railway Company. Ac- 
cording to the specifications, from a depth of 3 feet 
below the water-line to the top, bowlders of not less 
than 8 tons in weight are to be used. The contractors 
are confident that the rock In question, which weighs 
165 pounds to the cubic foot, without the use of cement, 
will resist any action of the waves. 



ELECTRICITY. 

The chief engineer of the British Post Offiae Depart- 
ment, Major Walter O'Meara, is visiting this country 
for the purpose of studying our telephone systems. 
The British government is to take charge of the entire 
telephone system of Great Britain In 1911. It will be 
operated as Is the telegraph system, by the Post Office 
Department. 

The contract has just been let for the huge dam 
across the Conchos River in Mexico. This dam will 
form a reservoir of 1,840,000,000 cubic meters capac- 
ity. The hydro-electric plant which will obtain power 
from this source has a capacity of 25,000 horse-power, 
which will be used at a number of large mines within 
two hundred miles of the generating station. 

An electric railway has just been completed run- 
ning from Ville Franche to Bourg-Madame. The line 
is thirty-four miles long and It has a schedule of three 
trains a day in each direction. Starting from Ville 
Franche at 1,407 feet above/ the sea the line rises to 
5,220 feet and then drops to 3,750 feet at Bourg-Mad- 
ame. The motor cars are each equipped with four 
50-horse-power motors. The third rail system is used 
and energy is supplied at about 800 volts. 

A circular has just been issued by the Bureau of 
Standards discussing electrical measuring instruments 
In general, describing the various types of instruments, 
pointing to the sources of error and explaining meth- 
ods of checking them. The Bureau undertakes to test 
any Instruments sent to it for this purpose, making 
a small charge for the work Involved. The circular 
contains the regulations governing these tests, and a 
schedule of the fees charged. 

The city of Liverpool Is at present experimenting 
with flaming arcs and tungsten lamps for street light- 
ing. A row of flaming arcs is set on posts In the 
middle of one of the principal streets. The arcs are 
20 feet above the ground, and 10 feet below each Is a 
circle of 35-watt tung ten lamps. At midnight the arc 
lamps are extlnguisl 3d and the filament lamps are 
used In place of them. On one of the narrower streets 
clusters of tungsten lamps are hung over the center 
of the street from wires strung across from the build- 
ings at opposite sides, thus avoiding the use of poles. 

A series of lectures has been given before the Fire 
Insurance Club of Chicago by Mr. B. E. Blanchard, 
who Is the Chief Electrical Inspector of the Chicago 
Board of Underwriters. The subjects so far discussed 
are "Electricity," "The Electrical Inspector," "Outside 
Work — Systems and Voltages," and "Inside Work." 
The remaining two lectures will deal with "Low Poten- 
tial Systems" and "High Potential Systems." These 
lectures have been found very Instructive because the 
subjects are explained In simple non-technical lan- 
guage, so that the Insurance men readily understand 
them. 

The Committee on Units and Symbols of the German 
Association of Electrical Engineers has just published 
a report suggesting uniform symbols for alternating- 
current units. There has been some criticism of these 
recommendations, because the letters used represent 
German words and differ materially from the symbols 
common in other countries. While standardizing of 
symbols Is to be highly recommended, It is pointed out 
that the symbols should be such that they may be 
adopted by other countries as well so that eventually 
we can have an International set of standard symbols 
and thus avoid some of the confusion that now exists 
in electrical literature. 

Evidently carbon filament lamps are still receiving 
considerable attention In England. Two patents have 
recently been Issued on the subject, one aiming to 
regenerate the filament, and the other to prevent the 
blackening of the glass bulb. In the first case the 
bulb Is opened, and after being cleaned hydrocarbon 
is introduced. Then on heating the lamp the hydro- 
carbon Is decomposed and the carbon is deposited on 
the filament. In the second case the inventor believes 
that the blackening of the glass may be obviated by 
removing the mercury vapor which enters therein 
while the bulb is being evacuated. Therefore he pro- 
poses to coat the stem which holds the filament with 
silver, so as to absorb the mercury vapor. 

A recent article in the Electrical World contains the 
following data relative to the utilization of the energy 
from Niagara Falls. Of the 5,000,000 horse-power 
represented by Niagara Falls, only about 5.5 per cent 
Is being utilized. Of this, 126,800 horse-power Is em- 
ployed in electro-chemical processes, 56,200 horse-power 
for railway service, 36,400 horse-power for lighting, 
45,540 horse-power for various Industrial services; 
12,300 horse-power is transmitted over more than one 
hundred miles, 33,500 horse-power between seventy- 
five miles and one hundred miles, 3,100 horse-power 
fifty miles, 79,640 horse-power between ten' and thirty 
miles, while 145,400 horse-power is used locally, show- 
ing that many industries have been attracted to 
Niagara Falls because of the favorable electric power 
conditions to be found there. 



SCIENCE. 

Halley's comet appears to be growing brighter some- 
what rapidly. It was seen without difficulty at Har- 
vard on October 17th by Prof. Wendell with the 15-inch 
equatorial, and by Mr. L. Campbell with the 24-inch 
reflector. 

Leon Quillet's and Ch. Griffiths's experiments on the 
cementation of iron by pure carbon show there is no 
cementation if precautions are taken to prevent the 
presence of gases, but it takes place If contact is In- 
sured. Moreover, it increases with the pressure, but 
always occurs extremely slowly. 

The American Machinist states that the methods of 
race-track gamblers, who dope horses In order to 
make them win races, have been copied by unscrupu- 
lous owners of gasoline racing boats. The gasoline is 
doped with picric acid or some other high explosive, 
and with the Increased power thus obtained the boats 
are able to Win races they would lose If ordinary 
straight gasoline were used. On the race track there 
are stories of plugs which have been overdoped and 
died, and It is said there are also gasoline engines 
which have been unable to withstand an overdose of 
picric acid and have gone heavenward. 

Samples of air at a height of nearly nine miles have 
been recently obtained and examined for the presence 
of the rare gases. The collecting apparatus, carried by 
a large balloon, Is a series of vacuum tubes, each 
drawn out to a fine point at one end. ■ At the desired 
height, an electro-magnetic device, connected with 
each tube and operated by a barometer, breaks off the 
point of the tube, admitting the air. A few minutes 
later, a second contact sends a current through a 
platinum wire around the broken end, melting the 
glass and sealing the tube. All the samples obtained 
show argon and neon, but no helium was found In air 
from above six miles. 

A. 40-inch mirror is almost completed by Clark for 
Prof. Perclval Lowell, at Flagstaff, Arizona. The mir- 
ror is to be thicker than usual to avoid flexure, and 
Is to have a focal length of 18 feet 4 Inches. A series 
of zinc blocks between the Iron supporting ring and 
the edge of the mirror avoid strains on the glass with 
changes of temperature. When arranged for plane- 
tary work, secondary mirrors are to be provided which 
will transform the instrument into a Cassegralnian re- 
flector of either 154 feet or 75 feet focal length. For 
photographing nebulas and stars a plane mirror will 
be used as secondary, giving the Images at the prin- 
cipal fOCUS; 

Harvard College Observatory Issues a bulletin stat- 
ing that Prof. E. E. Barnard, of the Yerkes Observa- 
tory, obtained visual observations of Halley's comet 
on the 17th and 19th of October. On these two dates 
Prof. Barnard found that the comet was not fainter 
than the 13%. magnitude, having a diameter of 15 seer 
onds, and, while It exhibited no elongation, it was 
"less indefinite and brightening in the middle." In 
summarizing the late European observations of Hal- 
ley's comet, Nature points out that the date of the 
comet's perihelion passage must be advanced 3.4 
days, thereby making It April 20, 1910. The comet Is 
at present distant about two hundred and eighty mill- 
ion miles from the sun and two hundred and thirty 
million miles from the earth. 

A French Investigator, M. de Wegrler, recently de- 
scribed an apparatus designed to prevent the forma- 
tion of hall. A similar apparatus was Invented by 
Beckensteiner fifty years ago, and was described 
under the name "geomagnetlfere" in his "Etude sur 
l'Elctrlcite." To the top of a pole about 65 feet high, 
made of the trunk of a resinous tree and painted with 
oil In order to make it a non-conductor, was attached 
a mass of gilded copper, with five points, connected to 
earth by a magnetized (?) galvanlzed-iron wire. The 
apparatus also Included a large metallic net or grat- 
ing, burled In the earth. Dr. Frestier has repeated 
and extended Beckenstelner's experiments and has ob- 
tained conclusive proof of the efficacy of the apparatus 
as a preventive of hail. 

The method of forcing plants by treatment with 
ether, as first suggested by Johannsen, is now exten- 
sively used on a commercial scale for the purpose of 
securing out-of-season flowers and fruit. This process, 
however, will In all probability soon be replaced by 
the equally effective and less expensive method just 
described by Prof. Molisch in a pamphlet called "Das 
Warmbad." The only treatment required Is that of 
immersing the shoots, by inversion, In water at 30 to 
35 deg. C, for nine or twelve hours, and afterward 
keeping the plants In a dark moist chamber at a tem- 
perature of about 25 deg. until the leaves commence 
to appear, after which the plants are grown under 
ordinary greenhouse conditions. Lilacs, azaleas, spi- 
raeas, etc., treated as above during the middle of No- 
vember were in bloom at Christmas or early In Janu- 
ary, whereas untreated plants of the same kind had 
not commenced to-move. Fuller methods of treatment, 
and the duration and temperature of the bath for dif- 
ferent kinds of plants, are contained in the pamphlet. 
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A REMARKABLE MEXICAN CONCRETE CONDUIT AT 
GUADALAJARA. 

BY FRANK C. PERKINS. 

In the Rio San Juan Ravine, which passes through 
the heart of the city of Guadalajara In Mexico, a cir- 
cular concrete conduit -has been constructed to serve 
as a storm water drain. This reinforced concrete con- 
duit is of novel construction, and on account of Its 
design and size Is of special Interest. It Is somewhat 
over 13 feet In diameter and Is circular In form for 
most of Its length, the upstream section, however, be- 
ing flattened In order to avoid a large amount of ex- 
cavation In rock. 

This Mexican concrete conduit Is nearly a mile In 
length. It passes to one side of the center of the city 
for about a mile, and drains nearly 17,000 acres. It 
has a grade of 4 feet per thousand feet, and has a 
thickness of 10 Inches of concrete, reinforced by dou- 
ble rings or round corrugated bars. These bars are 
placed one foot apart longitudinally, In two circles, the 
Inner and outer bars alternately. The bars each meas- 
ure one-half Inch In diameter. 

It Is stated that the total concrete In the- conduit 
measures 13,000 cubic yards, the steel used for re- 
inforcing weighing 300,000 pounds. In the construc- 
tion of this conduit, 40 per cent of river sand was 
utilized and 60 per cent of sand made from crushed 
rock. Three parts of this sand are used with three 
of crushed rock and one of cement, the latter being 
of the Hidalgo brand, made at Monterey, Nuevo Leon, 
which Is said to be about the only factory producing 
Portland cement In Mexico. 

One of the accompanying Illustrations shows a por- 
tion of the completed conduit and the moving of the 
high exterior forms by means of traveling gallows 
frames. This system of molds and the apparatus for 
shifting them Is simple and very efficient. 

Other illustrations show the erecting of forms in- 
side of the reinforcement, which is supported on con- 
crete blocks, as well as the method of placing the re- 
inforcing bars in position. There was a test made of 
the strength of the conduit about 25 feet in length 
when a week old by passing a roller weighing 32,000 
pounds over It, and also by allowing the roller to 
stand upon It for 120 minutes. After this severe test 
it was found that no crack developed, the earth fill- 
ing over the top of the conduit in the test being about 
three feet in depth. 



Cultivation of Edible Fungi In Forests. 
In many districts of Perigord, In southern Prance, 
the black truffle (Tuber melanosperum) , the most 
highly-prized species, is artificially propagated. For 
this purpose the tubers are dried, cut Into small pieces, 
mixed with water, and ground to a thin paste, small 
quantities of which are spread upon green hazel or 
oak leaves, which are buried In the earth under oak 
trees. The first truffles appear five or six years after- 
ward. In Germany the black truffle is found only, In 
the west. The truffles which grow In central Germany 
are of Inferior species, hence Prof. Mayr recommends 
the artificial propagation of black truffles, according 
to the Perigord system, in the warmer parts of Ger- 
many, especially Where oaks abound, as the production 



of truffles is dependent upon the presence of decidu- 
ous and particularly of oak forests. The mushroom 
also grows well In the forest, but its artificial culture 
is usually carried on elsewhere. Experiments made by 
Mayr for the purpose of colonizing the mushroom In 
localities in the forest where it does not grow natur- 
ally have met with no success, although they have been 



which converts the wood into a white brittle mass. 
The mushrooms begin to" appear upon the surface of 
the logs in the following autumn, but appear more 
abundantly from the second to the fifth year, growing 
both from the incisions and from the unwounded bark. 
Mayr has recommended the cultivation of the Japan- 
ese mushroom In Germany, and has made experiments 
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continued for five years. The attempt at colonizing was 
made by taking up the mushrooms immediately before 
the ripening of the spores, and transplanting them to 
the desired spot, on which the spores necessarily fell. 
On the other hand, Schroeder, in a recent article, has 
described his success in transplanting the craterelle 
(Craterellus nucleatus), which in flavor is surpassed 
only by the Perigord truffle. Selected spots In the for- 
est planted with spores of this fungus bore abundantly. 
In Japan, Mayr has had opportunity to observe the 
artificial propagation of the most delicious of all Japan- 
ese fungi, the Agaricus shitake. The cultivation of 
this fungus is the only form of forestry practised in 
extensive districts in Japan. Young trees of various 
deciduous species, or boughs as big as a man's arm 
or leg, are cut Immediately after the fall of the leaf, 
allowed to lie about one hundred days In the forest, 
and then sawn into logs three or four feet long, In 
which deep Incisions are made. The spores of the 
fungus, which are present everywhere In these dis- 
tricts, penetrate the Incisions, and develop a mycelium 



by inserting bits of mushroom-bearing wood, brought 
from Japan, into holes bored in boughs cut from de- 
ciduous trees. The experiments proved that the beech, 
the hornbeam, and the birch are best suited for the 
culture of the fungus, but that the young cultures are 
greatly Injured by snails, and also by the competition 
of native fungi. — Prometheus. 
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Ammonia from Atmospheric Nitrogen. 

A new process for producing ammonia from atmos- 
pheric nitrogen has been developed from experiments 
In the synthesis of hydrocyanic acid, which were made 
by Waltereck and Eschweiler, of Hanover. 

In these experiments, in which a dry mixture of 
hydrogen and nitrogen was passed over iron at a dull 
red heat (about 900 deg. F.), a small quantity of am- 
monia was always formed. This result was subse- 
quently confirmed by Sir William Ramsay. Ammonia 
was formed only at the beginning of the reaction, but 
it was found that larger quantities of ammonia could 
be obtained by passing a mixture of air and coal gas 
over oxide of iron, and this result led to a series of ex- 
periments with various oxides of nickel, cobalt, cop- 
per, cadmium, silver, lead, bismuth, chromium, and 
iron. The most interesting results, were obtained 
with oxides of bismuth, chromium, and iron. The 
oxide was inclosed at first In an ordinary combustion 
tube, afterward in an iron tube. The mixture of equal 
volumes of air and coal gas was moistened by passing 
through distilled water heated to 176 deg. F., as a cer- 
tain quantity of moisture was found advantageous. 
The yield of ammonia varied greatly with the tem- 
perature, the best results being obtained between 570 
and 660 deg.. F. 

It was observed, however, that the production of 
ammonia diminished as the oxidation of the Iron in- 
creased, so that It was necessary to reduce the iron 
from time to time by passing hydrogen or carbon mon- 
oxide through the tube at a high temperature. 

Experiments were then made for the purpose of find- 
ing some other sufficiently cheap substance, the oxida- 
tion of which would produce the same result, without 
requiring Tepeated reduction. Coke, wood charcoal, 
peat, and lignite were found to satisfy these require- 
ments fairly well. With coke the process is very slow ; 
much more satisfactory results are obtained with peat. 
One specimen of peat, containing 26 per cent of water 
and little more than 1 per cent of nitrogen, furnished 
S per cent by weight of sulphate of ammonia. In a 
large number of experiments made with a horizontal 
iron retort, such as used in the analysis of coal, 10 
per cent of sulphate of ammonia was obtained. As 
this was more than the nitrogen of the peat could fur- 
nish It was inferred that part of It must have been de- 
rived from the nitrogen of the air. This conclusion 
was confirmed by experiments with carbonized sugar, 
which contained no nitrogen. In the experiments with 
peat and other forms of carbon the air was mixed, not 
with coal gas but with steam. 
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TERRIFIC BOILER EXPLOSION IN MILWAUKEE. 

The scene of absolute destruction depicted In the 
two accompanying engravings might well be supposed 
to represent the effects of the detonation of a large 
amount of high explosive, so complete Is the demoli- 
tion of the building, and so thoroughly have Its con- 
tents been disrupted and scattered. As a matter of 
fact the damage was entirely due to the explosion 
of a single boiler. 

At first sight It would seem Impossible that the 
amount of steam contained In a boiler at the Instant 
of explosion should be sufficient to work the seemingly 
disproportionate amount of damage that generally en- 
sues — disproportionate, that Is to say, In the wide ex- 
tent aad violent effects produced as compared with 
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The boiler which exploded was one of four which 
were erected In one of the boiler houses at the Pabst 
Works, Milwaukee, Wis. The most sensational result — 
the one which gives a vivid Idea of the energy of the 
expanding steam — was the fact that a big malt ele- 
vator, 60 feet high, adjacent to the boiler plant was 
moved four feet from Its foundation. This effect will be 
noticed by examining one of the accompanying en- 
gravings, In which It can be seen that the remaining 
portions of the wall, although they are strictly paral- 
lel with each other, are out of line by about the four 
feet which It Is estimated that the building was moved. 

The wall of a machine shop, lying to the north, was 
blown In. Every window In this machine shop and 
most of the glass In the buildings surrounding the 
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brick chimney over two hundred feet high, which 
formed a part of the plant and stood over the rear por- 
tion of the boiler room, received not the slightest 
damage. 



SOME PRINCIPLES OF BALL-BEARING DESIGN. 

BY J. F. SPRINGER. 

The old but constantly recurring question as to 
whether the top of a wagon wheel actually moves faster 
than the bottom Is really involved In the ball-bearing 
problem. There Is one fundamental fact Implied In 
all questions of rolling which when once thoroughly 
mastered will have great effect In clearing up dark 
places. In rolling there Is a progressive contact of 
one body with another of such character that there Is 
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the cause. Everyone who Is familiar with boiler firing 
knows how quickly the reserve of steam In the boiler 
Is used up in the cylinders of the engine, if the firing 
be not faithfully attended to. 

The explanation of the great damage resulting from 
an explosion is to be found in the fact that the boiling 
point of water varies with the temperature and the pres- 
sure to which it Is subjected, if the pressure be sud- 
denly reduced, a rapid ebullition of the water ensues 
with the emission of great volumes of steam. Conse- 
quently, when the whole of the pressure upon the high- 
ly heated water In a boiler Is suddenly removed by the 
rupture of the boiler shell, the whole mass flashes at 
once into steam with a practically explosive effect, 
which shows itself In the lifting of roofs, the blowing 
out\)f walls, and the hurling, as is frequently the case, 
of the shell of the boiler to distances of several hun- 
dred yards. ; 



plant were broken, as was most of the glass In stores 
and houses within a radius of two blocks of the explo- 
sion. Tenth Street, adjoining the building, was buried 
under tons of debris, which in some places was piled 
to a height of from six to eight feet. Flues, boiler 
pipes, and various fragments of the boiler were scat- 
tered over the street and some of them were curled 
up Into fantastic forms. 

It frequently happens In a boiler explosion, particu- 
larly If one end be torn off and the main body of the 
boiler be left Intact, that the water, flashing suddenly 
Into steam and rushing out through the unclosed end, 
reacts against the air with a violent rocket-like effect, 
and the mass of the boiler Is driven to great distances. 
In the present case, a large section of the boiler went 
hurtling through the air across Tenth Street and fell 
upon the roof of a storehouse sixty feet in height, 
where It remained Imbedded. Strange to say, a lofty 



no sliding. That Is to say, at the point of contact 
there is absolutely no movement of the one body past 
the other. In Fig. 1, the wheel Is rolling upon the 
ground G in the direction C. At the present moment, 
the point of contact is A. If the motion is a rolling 
one, then at the point A there is no slip or slide. This 
means that the point of the wheel touching the ground 
at A has absolutely no motion. But this point on the 
tire of the wheel enjoys this absolute rest for the In- 
stant only. The next Infinitesimal portion of time 
there Is a different particle absolutely at rest. And so 
on, as the wheel rolls along, every point of the cir- 
cumference In succession becomes for one instant only 
an absolutely quiescent point. What is moving is the 
position of the point of rest. 

This is true whether the rolling body rolls along 
a straight line or not. If the line rolled upon, how- 
ever, has any motion of its own, then the contacting 





To tne left is seen the wall of the building 60 feet high which 
was moved bodily a distance of 4 feet. 

EFFECTS 07 A TERRIFIC BOILER EXPLOSION AT KliWlVXO, 



The debris covered this street to a depth of several feet. A large portion of the boiler 
was thrown across the street and landed on a roof of a 60-foot building. 
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point of the rolling body is at rest only with reference 
to this moving line. As one stands aside and views 
both, the contacting has precisely the same motion as 
the moving line. But if on the moving line, then he 
sees the lowest point of the wheel absolutely at rest 
for its instant of contact. , 

But suppose that one takes his position at the cen- 
ter of the wheel. The highest point of the wheel will 
appear to be moving forward in the direction G, while 
the lowest point will seem to be moving in the oppo- 
site direction. In fact, with reference to the center 
the particles of the wheel will have a movement of 
rotation. 

There are thus two rotations going on all the time. 
The entire rolling body rotates for the instant of con- 
tact about the point of contact. This center of rota- 
tion is constantly changing, however. The central par- 
ticle of the rolling body, on the other hand, always 
remains a center of rotation. 

Further, if there is a second contacting surface, as 
in Fig. 2 — this second surface effecting the driving of 
the circle — then relatively to this moving surface 
there is for the moment of contact a center of rotation. 
This instantaneous center of rotation — the upper point 
of contact — moves backward relatively to the driving 
surface. 

Much the same may be said in reference to straight 
and tapered rollers in a roller-bearing. There is a 
central line consisting always of the same particles, 
and relatively to which all the remaining particles 
rotate as about an axis. It is the axis of rotation. 
Then, diametrically opposite each other, are two lines 
of contact. Each of these is an instantaneous axis of 
rotation, quiescent for the moment of contact but im- 
mediately succeeded by another. Thus in Fig. 3, the 
line D E is the axis of rotation. -In the body of the 
roller, the particles of material along this axis are 
such that, if they be regarded as quiescent, every other 
particle will be seen to rotate about their line of dis- 
tribution. The lines of contact of the roller with the 
race ways are the two instantaneous axes of rotation. 

The motion of each of the particles of the wheel, 
Fig. 1, is the compound of two distinct movements — 

(1) motion in a direct line, given by the arrow G, and 

(2) motion of the point as it rotates about the center 
of the wheel. Both uniform, we see that at B both 
motions are in the same direction, while at A the 
directions are the opposite. Further, as learned, there 
is no motion of a particle at the moment of rolling 
contact. So, then, at A the velocities of the contrary 
motions must be the same in order to produce this 
quiescence. We have now arrived at a most important, 
principle — the forward velocity of a rolling body is 
just equal to its peripheral velocity. And, further, 
since at B both are in the same direction, we have the 
principle that the velocity of the point of the peri- 
phery furthest removed from the point of contact is 
just double the forward velocity. So that (Fig. 2) 
the velocity of the driving surface K is double the for- 
ward velocity of the driven circle. These are most 
important propositions, and are true whether the 
plane of rolling is perpendicular or inclined to the sur- 
face upon which the rolling is done. 

Without going into the mathematical proof, it may 
be stated that, in consequence of principles already 
enunciated the axis of rotation and the two instan- 
taneous axes of rotation are three lines meeting in a 
point. Further, if the rolling bodies are balls or 
rollers revolving about a shaft, then the axis of this 
shaft must pass through this point of intersection. 
Thus, in Fig. 3, these four lines all meeting in one 
point are DH, DE, DF, DJ. 

In ball and roller-bearing design, this requirement 
becomes of first-rate importance. Thus the four-point 
ball-bearing shown in longitudinal section in Fig. 4 is 
correct in design in so far as the convergence of these 
four lines are concerned. But some may have diffi- 
culty in seeing that a rolling ball has an instantane- 
ous axis of rotation as well as a roller. Reflect, then, 
that both the points 1 and 2 of the ball in Fig. 4 are 
absolutely at rest for the infinitesimal moment of con- 
tact. They determine, therefore, a line of quiescence 
equally with a roller. Similarly, the points 3 and 4 
are at rest relatively to the driving ball-race — and de- 
termine a second instantaneous axis of rotation. 

In Fig. 5, the instantaneous axis of rotation deter- 
mined by 5, 6, intersects the axis of the shaft at 0. 
This gives OG for the axis of rotation. Similarly 7, 8 
yield the line QG as the axis of rotation. We have, 
therefore, two conflicting axes of rotation. The de- 
sign of the bearing is consequently incorrect. 

The friction arising from compression is an im- 
portant matter. In Fig. 6 G-K is one of the instan- 
taneous axes of rotation. The ball is flattened by 
compression at the points of contact, the one region 
of contact being represented by FD. At the instant of 
contact the ball is rotating on GK as an axis. This 
means that every point along FD is rotating in a plane 
perpendicular to GK. The result is that all along FD 
there is a sliding taking place relatively to the race 
way. The point D is moving in a c?rcle whose center 



is C and radius DC. There is, then, sliding friction, 
effective over the whole area of compression. The 
pressure corresponding to the slide is in the direction 
GK. The seriousness of the friction, then, is depend- 
ent upon the pressure in this direction. The size of 
the compression is due to the pressure perpendicular 
to FD. By suitably designing the race ways, the pres- 
sure in the direction GK may be made small, although 
it may be unavoidable to keep large that in the direc- 
tion perpendicular to FD. The way to do this is to 
diminish the angle DBG. -A design such as that shown 
in this figure (6) is to be condemned on account of 
the large size of this angle between the race way and 
the instantaneous axis of rotation. In Fig. 7 a cor- 
rect design is shown. If we observe in Fig. 6 that 
AHB is an isosceles triangle, we readily see that angle 
DBG is one-half the supplement of the angle of the 
groove AHB. Consequently, if we desire to make DBG 
small, we see to it that AHB is large. Thus, by mak- 
ing AHB = 170 deg., the angles between the instan- 
taneous axis of rotation and the faces of this race way 
are reduced to 5 deg. each. For such angles the pres- 
sure in the direction of GK is well-nigh negligible. 
This means that the sliding friction due to compres- 
sion is practically eliminated. 

A further question that arises in designing ball and 
roller bearings relates to the use of separators. In 
Fig. 8, it will be readily seen that at the point of 
contact between two balls (or rollers) there is a slide, 
the surfaces, in fact moving in opposite directions. 
The question arises: Should balls be prevented from 
mutual contact so as to eliminate this source of sliding 
friction? To answer this it is necessary to know 
whether the slide occurs under pressure. For, despite 
the slide, the friction would be negligible if there is 




A CURIOUS STAB MAP. 

little or no pressure from ball to ball. The writer has 
made a very complete mathematical inquiry and 
found that balls and rollers probably do press upon 
each other with a considerable percentage of the load, 
so that separators are to be regarded as advisable. 
If used, however, they should be rolling separators. 
The introduction of a non-rolling separator will not 
result in eliminating sliding friction. But by properly 
using a rolling body — a ball or roller — this friction 
may be avoided. Fig. 9 shows that the small separa- 
tor ball is competent to partake of the contrary mo- 
tions of the bearing balls. 

The position of the separator should be noticed, as 
no other position seems allowable. The center of the 
separating ball should be in the straight line joining 
the centers of the bearing balls which it separates. 
For if it be located above or below, the pressure of 
the bearing balls will force it out or in. In either 
case, a new source of friction will arise from the rota- 
tion under pressure of this ball against parts of the 
bearing. 

To hold the separator in place, some suitable means 
is required. The separating ball will of course rotate 
against the holder. But what is important is the fact 
that this rotation occurs without pressure. This is 
secured by the position of its center on the line of cen- 
ters of the bearing balls. 

There are a number of methods of retaining separa- 
tor balls in position. Thus, in the double ball bearing, 
Fig. 10, there is a small tube in which the separator 
lies. This tube is funnel-shaped ateach end. These 
funnels serve to compel the centering of the tube with 
the bearing balls. That is, when the bearing' balls 
press against the two funnels, the axis of the tube is 
made to coincide with their line of centers, and this 
brings the center of the loosely held separator ball 
into its proper position. 

In Fig. 10 is shown a radial bearing of the Chap- 
man type. The tube with a funnel at each end may 
be clearly seen. Within the tube lies the separator 
ball, whose office it is to harmonize the contrary mo- 
tions of the adjacent bearing halls. Of course, the ad- 



justments of size in respect to the tube-funnel arrange- 
ment and the separator ball are such that when the 
bearing balls tend to crowd each other and so press 
upon the separator balls, the contact with the funnels 
is either slight or nothing at all. It is necessary, 
however, that the funnel and the bearing hall actually 
touch or approach each other fairly closely, as other- 
wise the centering of the tube with the line of centers 
of the bearing balls could not be counted upon to take 
place. 

* 1 m 1 » 

Ostrich Farming In Australia. 

The first attempt to raise ostriches in Australia was 
made by a Mr. Malcom, who in 1880 brought 100 young 
birds from South Africa to South Australia. In the 
following year the parliament of South Australia en- 
acted a law which granted to the first person who 
should exhibit 250 ostriches, more than one year old, 
about 2,400 acres of land suitable for ostrich farming. 
The conditions were satisfied by the South Australian 
Ostrich Company, which was founded in 1886, with a 
capital of $75,000. The company received land near 
Port Augusta on Spencer Bay, but in spite of this 
assistance the company has never paid a dividend, 
although it now possesses 1,100 ostriches, all of which 
were imported from South Africa. There is a still 
larger ostrich farm on the shore of Lake Albert, and 
smaller farms are scattered through the colony. 

In New South Wales, ostrich farming was first 
attempted in 1897, by Barracluff, who imported six 
pairs of ostriches from northern Africa, and now pos- 
sesses 84 birds. 

Queensland and Victoria possess only small ostrich 
farms, which have not produced very encouraging re- 
sults. In all, there are now about 2,000 ostriches in 
Australia. The inferior feathers are used at home, and 
the more valuable ones are exported chiefly to Ger- 
many. 



A CURIOUS STAR MAP. 

It would be more respectful to call this invention an 
"astronomical umbrella," but so many terms of humor- 
ous turn have been applied to the umbrella since the 
days of Jonas Hanway that it would be difficult for 
anybody except a boy scout to take this invention 
quite seriously. 

The inventor, Mr. McEwan, is a Scotchman, and he 
has designed this apparatus for the study of the stars. 
The constellations and the Milky Way are all in their 
places, "ship-shape and Bristol fashion." 

Just why an umbrella should have been used for this 
astronomical purpose surpasses our comprehension. In 
broad daylight such a chart would be obviously use- 
less, and at night time nearly useless because of the 
difficulty of seeing the map at all. 



Utility of Beekeeping. 

Beekeeping is a valuable aid in the cultivation of 
fruit and seed crops. Insects which feed on nectar 
play an important part in the fertilization of flowers. 
Fertilization is effected in other ways, but the agency 
of insects is the more certain and efficacious, and no 
other insect is comparable with the honey bee in this 
respect. A strong hive contains 10,000 bees in Feb- 
ruary, 15,000 in March, 40,000 in April, and from 60,000 
to 80,000 in May. It has been discovered by skillful 
observers that the average load of nectar carried to 
the hive by a bee is about 3/10 of a grain, so that the 
collection of one pound of nectar requires nearly 23,000 
foraging excursions. By means of hives set on bal- 
ances it has been found that the daily increase of 
weight in May averages 3.3 pounds. Occasionally, 
more than 11 pounds is gained in one day; and when 
the amount consumed by the bees and the loss of 
weight by evaporation are considered, it appears prob- 
able that the average daily quantity of nectar collected 
is not less than 11 pounds, which would load 250,000 
bees. As a bee visits 10 flowers on the average in 
collecting a single load, some 2,500,000 flowers are 
visited in one day by the bees of a single hive. An 
additional large number of visits is required for the 
collection of pollen. These figures explain why many 
trees and plants bear small crops in the .absence of 
bees. 

The bee is charged with various imaginary crimes. 
Its sting is formidable, but chiefly to the imprudent. 
It is accused of ravaging fruit, but its tongue is formed 
exclusively for the extraction of sweet juices, and its 
mandibles are unable to pierce the skin of a fruit. 
Grapes have been taken intact from the interior of a 
hive in which they had been allowed to remain four 
days. A grape which had been smeared with honey 
was licked clean, but was not injured. • The bees in- 
serted, their tongues in pinholes made in the skin of 
a grape, and extracted some of the juice, but they 
were unable to enlarge the holes. In some districts 
bees are menaced by insecticides intended for other 
insects7^-A,t Terricio, Italy, in 1907 all the bees were 
killed by spraying the olive trees with sodium arsen- 
iate mixed with molasses, for the purpose of destroy- 
ing the olive fly. — Cosmos. 
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THE SELDEN DECISION. 

To the Editor of the Scientific American : 

Your editorial in the Scientific American of Sep; 
temher 25th on "The Selden Patent Case" interested 
me, as it seemed to me that the claim could he met 
without much trouhle. Upon a cursory examination 
of my class of fire extinguishers, portable, wheeled, I 
find a patent to Bean, No. 75,348, March 10th, 1868, 
which shows every essential element of the claim in 
question, the single distinction in terms coming from 
the use of a steam engine instead of a gas engine. 
It would surely seem that this patent could not have 
been before the court as the decision would have been 
otherwise. A. S. Dennison. 

U. S. Patent Office, Washington, D. C. 



directly applied to practice, the investigation proved 
that crows are influenced by color; taste and smell in 
their choice of food. Blue proved to be particularly 
repugnant, but green seeds were eaten very reluctantly, 
while red exerted a much slighter protective influence. 
The treatment with aloes was especially effective. 
Although it produced very little change in the appear- 
ance of the seed, the rows sown with seeds so treated 
were destroyed only in spots. The seeds treated with 
creolin were also avoided, but "fichtenin" proved 
wholly ineffective. 

In continuing the experiments it will be especially 
advisable to try the effect of mordant dyeing on a 
large scale. Blue dyes appear the most promising, but 
the best results will probably be obtained with appro- 
priate combinations of colors, flavors, and odorous 
substances. 



THE NUMBEE OF 01JE ANCESTORS. 
To the Editor of the Scientific American: 

In the discussion of the "Number of Our Ancestors" 
in these columns your correspondents have been mis- 
led by the use of the word "ancestor" where kinship 
is defined. Under the great theory of the origin of 
life in a single cell or protoplasm, all living creatures 
are kin, and the number to which each individual is 
related is the total number which have been born into 
the world at the moment of the computation. The 
number for the preceding moment was something less, 
and if we go back the length of time embraced in a 
generation of mankind, the number in the kinship of 
the human family is many thousands less. The fur- 
ther back we go toward the genesis of things the 
smaller the human family, and the number of one's 
ancestors certainly could not have been in an inverse 
ratio, as some of your correspondents have stated. 

The term "ancestor," however, cannot and does not 
mean the same as "kinship"; nor, in its true sense, 
does it apply to more than the father and mother in 
each family. The line of descent is a single thread 
running back through all ages, to the very beginning 
of life, and in the social system of the present day the 
line is accorded to the male, but it could be as true 
of the female; it cannot be accorded to both, however, 
else the tangle which would ensue would strain and 
break the thread. These threads of anthropological 
progression are best conceived as the branches of a 
tree, living beings of the present being somewhat as 
the innumerable leaves, and the main trunk some- 
where in the dim beginning; but in its formation each 
thread is like a flowing river where, tracing back- 
ward, we find branch uniting with branch, and each 
branch made up of uniting branch and branch, smaller 
and smaller, until even the rain drop is reached. 

So, with the infinite insight of the Creator we might 
start with any human being that ever lived, in any 
age, in any place, of any race or color, and by that 
single thread trace it back, back, back to the begin- 
ning previous to the first branching. And as we so 
trace each life thread we may count at each branch 
an ancestor for the direct descent and add one, the 
branch of the opposite sex there uniting — two in each 
generation — and no more; all else are but kin. There- 
fore the number of our ancestors resolves itself into 
the simple problem of the number of branches (gen- 
erations) through which the individual has come mul- 
tiplied by two. Charles Francis Adams. 

Hampton, N. H. 

Protection of Sown Crops from Crows. 

Graminivorous birds exhibit, as experiments have 
proved, a marked aversion to foods of peculiar form 
and color, and also to certain aromatic and bitter sub- 
stances. It has been found possible to give to seeds, 
without affecting their germinating qualities, flavors, 
odors, and colors which protect them from the attacks 
of crows, by the employment of cheap substances and 
simple methods of treatment. Suitable colors were 
found in Prussian blue, signal red, and anilin green. 
The pigments were strewn over the seed, which had 
been moistened with gum water. „ The seeds were then 
thoroughly mixed by shoveling and acquired a deep 
color. For the purpose of giving seeds a peculiar taste, 
pulverized alum and sodium sulphate, tobacco extrac 
and "fichtenin," an insecticide used for foliage, were 
tried, but none of these substances materially altered 
the flavor of the seeds. Good and lasting results were 
obtained only with pulverized aloes,, which also changes 
the color of the seeds over which it is strewn. A re- 
pulsive and persistent odor was given to the seed, 
without affecting its ability to germinate, by a weak 
solution of creolin. 

In one series of experiments crows were fed with 
equal quantities of pure seed and of seed contaminated 
with the pigments, etc., and the amount of seed left 
uneaten in each case was weighed. In another series, 
rows of treated and untreated seeds were sown in 
large cages in which the crows were confined. Experi- 
ments on the germination of the seeds were also made. 

Although the results of the experiments cannot be 



Relation of Size to Speed In Ships. 

BY SIDNEY Q. KOON, M. M. B. 

Mere size as an asset has considerable value, especi- 
ally when it comes to a question of naval vessels. 
That this is so was strikingly illustrated a few years 
ago in a large shipyard, when it»came to a question of 
the design of a fast cruiser to fulfill certain specified 
requirements. As a matter of fact, the cruiser was 
never built, but the calculations were made, based on 
a set of lines which gave good model results, and the 
comparisons herein instituted are the fruit of consid- 
erable careful thought along the lines of the con- 
flicting elements entering into the design of the mod- 
ern warship. 

The original design embodies requirements that the 
vessel should carry a battery of two 8-inch and ten 
5-inch guns, with four 3-inch automatic guns and two 
torpedo tubes, at a maximum speed of 23 knots. The 
coal carried on "normal" displacement was to be suf- 
ficient to carry the ship at 23 knots for a distance of 
1,500 nautical miles. The hull was to be sufficiently 
strong to withstand at this speed, the buffeting of a 
heavy sea. 

The model test indicated an attainable admiralty 
coefficient of 240, based on shaft horse-power. The 
steaming radius was calculated on an assumed con- 
sumption of 1.6 pounds of coal per shaft horse-power 
per hour. The (turbine) machinery was designed and 
found to promise on© shaft horse-power on 140 pounds, 
everything included. As worked out on this basis, the 
vessel was to have a length of 420 feet (waterline), a 
beam of 49 feet and a draft of 19 feet, the displacement, 
with block coefficient of 0.408, being 4,560 tons. 

The horse-power required was computed by the 
usual admiralty formula 

D% V* 

H = 

K 
where H is the horse-power; D is the displacement, 
4,560 tons (D* =275) ; V is the speed, 23 knots (y== 
12,167), and E is the admiralty coefficient, 240. H 
thus becomes 14,000, and the weight of machinery 
1,960,000 pounds, or 875 tons. The fuel required at 
full speed is 22,400 pounds (10 tons) per hour, or 649 
tons for a run of 1,500 nautical miles at 23 knots. 

Of the other weight, 40 per cent of the displacement 
was allotted to hull and fittings complete (1,824 tons); 
10 per cent to full equipment and stores, including the 
officers and crew and effects (456 tons) ; another 10 
per cent to a protective deck, the maximum thickness 
of which was 2% inches, while the remaining 300 
tons took care of the battery, ammunition, and ord- 
nance spares. The battery was practically without 
protection. 

While this design was under completion the ques- 
tion of a higher speed was mooted, all other require- 
ments as outlined above being fulfilled. A design was 
thus prepared, the main dimensions of which were: 
Length, 454 feet; beam, 53 feet; draft, 20 feet 16 inches; 
and displacement, 5,750 tons. The horse-power for 23 
knots was found to be 16,300, which calls for 760 tons 
of coal to cover the stipulated radius of 1,500 miles. 

The weights of hull and of equipment and stores 
bear, naturally, the same ratio to the displacement as 
with the parent ship. They are thus 2,300 tons and 
575 tons, respectively. The protective deck, having 
the same thickness aTnd general distribution as in the 
first case, weight 532 tons. The battery weights are 
constant at 300 tons. The sum of these five items gives 
a weight of 4,467 tons, which leaves 1,283 tons for 
machinery. On the basis of 140 pounds per horse- 
power, this allows for 20,500 horse-power. 
Using the admiralty formula once more, 
HE 

V 3 = , 

D« 
where H is 20,500, E is again 240, and D% is now 
321. V 3 becomes 15,327, V is 24.84, or a speed of 24.84 
knots may be expected to be realized. It is thus seen 
that an increase in displacement of some 25 per cent 
here permits an increase of nearly 2 knots in speed. 

With the idea of determining to what extent further 
alterations in dimensions (while still preserving the 
original lines, proportions and general set of require- 



ments) would affect the result, four other cases were 
briefly studied, two of vessels smaller than the first, 
and one much larger than the second. The general 
characteristics) of these four (C, D, E, and F), as well 
as of A and B, are shown in the accompanying table, 
the calculations having been made in each case as out- 
lined above. It will be seen that an increase in size 
to 8,900 tons (not quite double the original) brings 
the speed up to 27.9 knots, with 38,800 horse-power. 

Weights. A B C D E F 

Hull and fittings 1,824 2,300 1,152 1,496 2,728 3,560 

Equipment and 

stores 456 575 288 374 682 890 

Protective deck 456 532 335 400 597 711 

Battery and ammuni- 
tion 300 300 300 300 300 300 

Machinery and water 875 1,283 227 602 1,663 2,426 

Fuel 649 760 478 568 850 1,013 

Total displacement.. 4,560 5,750 2,880 3,740 6,820 8,900 

Total horse-power... 14,000 20,500 3,630 9,650 26,600 38,800 
Horse-power for 23 

knots 14,000 16,300 10,250 12,200 18,250 21,750 

DM 275 321 202 241 360 429 

V 12,167 15,327 4,318 9,610 17,733 21,706 

V, or speed in knots. 23.00 24.84 16.28 21.26 26.08 27.9 
Length of water-line, 

feet 420 454 • 360 390 480 504 

Beam, feet 49 53 42 46% 56 61% 

Draft of water, feet. 19 20% 16% n% 21% 23% 

It will be noted that, after satisfying all other re- 
quirements, the design marked C has left only 227 tons 
to devote to machinery, thus allowing for but 3,630 
horse-power. This would make possible a speed of only 
16.28 knots. Hence, the provision of covering 1,500 
nautical miles at a speed of 23 knots is a manifest im- 
possibility. To reach this speed, 10,250 horse-power is 
required, calling for 641 tons of machinery. If this 
speed is required of this ship, and all other demands be 
met except steaming radius, we find that we have 
left only 64 tons for coal, which would correspond with 
a radius of but 201 nautical miles. Similarly, with 
D, 23 knots calls for 12,200 horse-power and 763 tons 
of machinery. This reduces the coal supply to 407 
tons, and the steaming radius at 23 knots to 1,075 
miles. 

This study of course neglects all variations in re- 
sults which might accrue from variations in the con- 
ditions imposed. Thus, by reducing factors of safety, 
lower hull weights could be obtained, and this is fre- 
quently done, especially on the smaller ships. In the 
same way more power might be obtained from a given 
weight allotted to machinery. In this manner the 
smaller vessel might be made to accomplish the results 
here attained only by the larger. But such methods 
are obviously inadmissible where strictly comparative 
results are desired, and especially so where the effect 
of a mere change of size is to be determined. 



The Current Supplement. 

In a paper entitled "The Origin of Life," read by 
Prof. E. H. Starling before the British Association for 
the Advancement of Science, and published in the cur- 
rent Supplement, No. 1766, the broad ground is taken 
that a living organism may be regarded as a highly 
unstable chemical system which tends to increase it- 
self continuously under the average conditions to 
which it is subject, but undergoes disintegration as a 
result of any variations from this average. The prac- 
tical applications of the microscope are pointed out by 
J. E. . Barnard. Some new safety devices for steam 
boilers are described. Of aeronautic interest is an 
article on experiments with models of airships and 
aeroplanes in the laboratory, and a continuation of last 
week's discussion of the Paris aviation meeting. The 
Loetschberg tunnel through the Bernese Alps is de- 
scribed by Dr. Alfred Gradenwitz. E. E. Carey con- 
tributes an excellent article 1 on the electro-chemical age, 
in which he points out that the science of metallurgy 
is now entering a new era. The opening of the mounds 
of the great capital of Egypt is the largest enterprise 
yet started in that country. It will probably take 
twenty years to complete. The preliminary work of 
1907-8 at Athribis is described in an article by Prof. 
W. Flinders-Petrie entitled "Memphis and Its Foreign- 
ers." Recent progress in chemistry is reviewed by 
Prof. H. E. Armstrong. 



A "committee of investigation has been appointed by 
the American Railway Association to report upon the 
railways which have adopted electrification. This 
committee is composed of officers of roads which have 
electrified portions of their lines or contemplate doing 
so. The railways represented on the committee are 
the Illinois Central, Union Pacific, Southern Pacific, 
Erie, Delaware and Hudson, and New York, New Ha- 
ven & Hartford. A proposal is now before the New 
York Central lines to lay out considerably over $20,- 
000,000 during the current year, largely for the con- 
tinuation of the electrification work at the New York 
terminal. Another section of the West Shore road be- 
tween Syracuse and Utica will be electrified, and some 
double tracking, elimination of level crossings, and 
gradient revision will be carried out around Rochester 
and Buffalo. A considerable amount of new equipment 
will be purchased. 
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THE 10,000-TON SUCTION DREDGER " LEVIATHAN " FOB 
USE ON THE MERSEY. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Owing to the Increasing draft and tonnage of steam- 
ers frequenting the port of Liverpool, the maintenance 
of an open channel In the estuary Is one of vital ur- 
gency. Dredging upon a vast scale has to be main- 
tained continuously to remove the sand, which threat- 
ens to silt up the navigable channel; and In order to 
carry out this work most efficiently the Mersey Docks 
and Harbor Board found It necessary to undertake the 
construction of a special type of dredger. The task 
of evolving such a craft was Intrusted to their engl- 
neer-ln-chlef, Mr. Anthony G. Lyster, M. I. C. E., who Is 
familiar with the peculiar conditions prevailing at this 
port, and who designed the sand pump dredger "Coro- 
nation," which, built In 1903, was at that time the 
largest and most powerful dredger of Its type afloat. 
This latter vessel, 332 feet long by 53 feet beam and 
20.4 feet deep, with a gross tonnage of 3,943 tons and 
capable of dredging to a depth of 65 feet with a pump 
capacity of 4,500 tons per hour, proved eminently suc- 
cessful, and he decided to design a new craft upon 
the same broad lines. 

The new vessel, the "Leviathan," has now been 
placed In service, and ranks as the largest and most 
powerful dredger that has yet been placed In opera- 
tion In any part of the world. It has an over-all 
length of 487 feet, a beam of 69 feet, and a depth of 
30 feet 7 Inches, these large dimensions being neces- 
sary to afford the requisite capacity and strength to 
carry the designed enormous load of 10,000 tons of 
sand. It Is of the twin-screw, self-propelling, sand* 
pump, hopper-dredger type, provided with twelve hop- 



Indicated horse-power of 2,800, coupled direct to 
four Independent sets of centrifugal suction pumps 
connected to their respective suction .tubes, two on 
each side of the vessel, with hydraulic sluice valves 
on the Inboard side. Each tube has an Internal diam- 
eter of 42 Inches, Is 90 feet long, and Is bolted to a 
heavy cast-steel swivel bend at the upper end and a 
strong nozzle of special design at the lower extremity. 
These nozzles are provided with a cast-steel grid, so 
as to exclude material of such a size as would foul 
the pump. The swivel bends work In vertical slide 
frames riveted to the vessel's side, with trunnions to 
permit the suction pipes to hinge about Its center, and 
thus permit raising or lowering to conform with the 
state of the tide during dredging. 

The suction pipes have an inclination of 45 degrees 
when dredging to their lowest limit of 70 feet below 
sea level. Each tube Is lifted and lowered by two 
strongly built derricks of steel, one at each end of 
the tube, and stopped on seats at the upper deck com- 
plete with blocks and flexible steel wire ropes led 
on to drums of its respective hoistfng wineh. 

Fitted over each side frame are deck slides sup- 
ported by strongly built seats on deck, t&-e.nable the 
suction pipes with swivel bend to be stowed Inboard 
when not dredging. Each deck slide has a heavy 
cast-Iron frame of the same section as the slide frame, 
and can be moved inboard or outboard by means of 
worm gear, the same being carefully adjusted so that It 
comes exactly In the same vertical plane as the slide 
frame when at Its extreme outboard position, to per- 
mit the suction pipe to be lowered to Its working 
position below the water level. 

Emergency gear Is fitted to each suction tube, so 



SOME CURIOSITIES OF INVENTION. 

From time to time we have collected In these col- 
umns instances of perverse mechanical Ingenuity as 
well as misdirected efforts on the part of Inventors, 
partly for the purpose of amusing the more sober- 
minded, and partly as an instructive object lesson. 
On the opposite page will be found a number of such 
mechanical curiosities, some of them without any ex- 
cuse whatever for their existence, others not without 
merit. We are Indebted to the Illustrated London 
News for these examples. 

The man who invented the padded chair and travel- 
ing carrier to prevent serious street-car accidents 
was evidently as much concerned with the comfort 
of the person to be saved, after collision, as with the 
mere act of saving. He has provided a fender which 
consists of a traveling belt and which serves the 
kindly purpose of conveying Its human freight to a 
comfortable chair. It would seem from the Illustra- 
tion that the man to be saved Is expected to be picked 
up In a sitting position facing forward so that he may 
be conveniently lodged In the padded seat. If he were 
picked up prostrate, he Is presumably either dead or 
unable to sit, for not otherwise can we account for 
the chair. 

The umbrella cap which emanates from the mind 
of another Inventor certainly ought to serve its pur- 
pose of shielding the wearer from rain and sun if one 
may judge from the illustration. It is assuredly no 
uglier than the headgear In which civilized man now 
disports himself. 

The method illustrated for arresting a runaway 
horse is certainly one of the wildest fancies which we 
have ever seen. The plan is nothing more or less than 




THE 10,O0O-TON DREDGER "LEVIATHAN," WITH A 500-TON SAND FUMF DREDGER ALONGSIDE. 



pers having a net total capacity of 180,000 cubic feet, 
and Is fitted with pumps capable of dredging and- fill- 
ing itself with this load of clean Mersey sand In 50 
minutes from a maximum depth of 70 feet, while the 
propelling machinery Is sufficient to enable her to 
drive this load of 10,000 tons in her normal steaming 
trim, with coal bunkers and water tanks full, at the 
rate of 10 knots under ordinary working conditions, 
and to discharge this load very rapidly. The gross 
tonnage Is about 8,000 tons, and the full load Is 
carried on a mean draft of 23 feet. The fulfillment 
of these conditions Insures the boat's possessing three 
times the power and capacity of any of the Har- 
bor Board's existing dredgers, Including the "Coro- 
nation," which is the next largest craft of this de- 
scription In operation at Liverpool. 

The vessel, constructed by Messrs. Cammel, Laird & 
Co., the well-known British armament manufacturers 
and naval shipbuilders, at their Birkenhead works, is 
built of steel to class 100 A 1 at Lloyds. It has a com- 
plete steel upper deck sheathed with wood, and is 
divided transversely by thirteen watertight bulkheads 
extending from keel to deck. There Is a longitudinal 
center line bulkhead dividing the hoppers, pump 
rooms, and boiler rooms, as well as No. 2 buoyancy 
spaces on either side of the vessel. These subdivisions, 
taken in conjunction with the watertight hopper side 
bulkheads, divide the vessel Into about thirty separate 
watertight compartments. The steel structure has been 
arranged to give special strength to the vessel, In view 
of the great strains developed In loading and unload- 
ing the hoppers. 

The dredging plant, of the Gwynne type, comprises 
four sets of inverted vertical, triple-expansion, sur- 
face-condensing, direct-acting engines having a total 



that In the event of an accident the suction tubes may 
be lifted by block and tackle led to the deck winches. 
Two of these winches are placed under the forecastle 
deck, and two on the poop deck. The four hoisting 
winches are inclosed in steel houses fitted with glass 
fronts, so that the winchman within has a clear and 
uninterrupted view of the derrick lifting and lower- 
ing gear. Each hoisting winch has four drums 
arranged In pairs, two for raising and lowering the 
suction pipes, and the other two fo: - derricking in or 
outboard. These powerful winches are actuated by 
double-cylinder reversing steam engines. 

The four dredging pumps are arranged to deliver 
the excavated material along pipes passing up through 
the deck Into two landers, and at the point where 
they joint, hydraulic sluice valves are fitted. The 
landers are placed side by side with a center division, 
and run the full length of the hoppers. The lander 
valves worked by worm gear are placed over each 
hopper on the bottom of the landers, so that the dis- 
charge to any hopper can be controlled as desired. 
By these means the valves with control gear are also 
arranged in the steel division separating the two land- 
ers. The discharge of sand and water from any, or all, 
of the pumps can be Controlled so as to trim the ves- 
sel as necessary. 

The hoppers placed forward of the pumping-engine 
room are built in twelve separate compartments, six 
on each side of the center line bulkhead. Each Is fit- 
ted with Lyster's patent valves, having an opening 
5 feet 6 Inches in diameter through the bottom of the 
vessel. The hopper bottom plating has a steel slope 
in the four directions down to the edges of the valve 
seat bottom casting for quick discharge of the sand. 
(.Continued on page 3S9.) 



simply to lift the runaway horse bodily by using a 
derrick;. Presumably the driver is to manipulate the 
derrick boom. Surely only a Titan could succeed In 
raising even the half-starved animal that is harnessed 
to the average tradesman's wagon. 

The Inventor of the horse velocipede pictured was 
concerned chiefly with the preservation of roads and 
horses* shoes. He places his horse upon a kind of 
treadmill which is operatively connected by crank 
mechanism with the road wheels. Presumably this 
wheeled horse Is to be used as a kind of locomotive to 
draw the car. 

The many disasters at sea have, no doubt, Inspired 
the Inventor of the combined waterproof coat and 
life raft which Is illustrated. A central hollow struc- 
ture Is connected with a waterproof coat Into which 
the passenger crawls and thus makes himself liter- 
ally part of the life raft. Inasmuch as a hollow mast 
is provided to supply air to the interior of the life 
raft and water and inasmuch as provisions are there 
stored, the man In the rubber coat must have access to 
the interior. A counter-weight Is provided to enable 
him to keep the raft in proper trim. 

The inventor of the cigar holder for hats, which la 
also to be numbered among these curiosities, seems 
to have been dismayed by the waste space In an ordi- 
nary "bowler" hat, for he has devised a means of 
utilizing the unoccupied space in a way which leaves 
on 3 to infer that he never heard of pocket cigar cases. 

We believe that something like the sporting dress 
here shown has actually been used, but certainly 
not equipped with the hand-operated screw propel- 
lers. As shown In the detailed view, separate air- 
tight chambers a a are employed, which are protected 
(Continued on page 34,0.) 
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THE ATTITUDE OF DIPIODOCUS. 

Readers of the Scientific American are familiar 
with the prehistoric animal known as "Diplodocus," 
the largest of dinosaurs. To the American Museum 
of Natural History, and particularly to Prof. Henry 
Fairfield Osborn, president of the Museum, is due 
much credit not only for the arduous work of excavat- 
ing the bones of this and other extinct creatures in 
the far West, but also for painstaking care in cor- 
rectly mounting the skeletons. 

The donation of a Diplodocus skeleton through the 
kindness of Mr. Carnegie to the Berliner Museum fuer 
Naturkunde has brought this extinct animal much 
Into the public eye in Europe. Dr. Tornier is largely 
responsible for this increased popular interest in 
palaeontology, because of the paper which he recently 
read before the Gesellschaft naturforschender Freunde 
on the structure of the Diplodocus skeleton in the Ber- 
liner Museum, a paper based largely upon the studies 
of Hay and therefore hardly the result of original 
investigation. The Berlin diplodocus is mounted in 
the attitude of a mammal, with extended legs. Tor- 
nier holds that its posture should have been more 
reptilian. We abstract from TJmschau an .account of 
Tornier's views. Dr. Tornier argues that Jour-footed 
lizard-like reptiles rise but little from the ground even 
when in active motion; that the humerus and the 
femur move in approximately horizontal planes, so 
that the animal crawls rather than walks. The IJiplo- 
docus was a reptile, a giant lizard in other words. 
Tornier holds that the skeleton has been incorrectly 
mounted and that its posture should have been that 
indicated in Fig. 1, rather than that indicated in Fig. ? 
If the animal had been mounted as in Fig. 1, it would 
have walked somewhat like a crocodile, which, in Dr. 
Tornier's opinion, it did, 

In the reconstruction of Diplodocus the hind feet 
rest flatly upon the ground, whereas the fore feet 
touch the ground with the toes only. Hatcher, who 
was one of the first to study the animal closely, thought 
that perhaps the fore feet were placed flatly upon the 
ground. Holland disputed this view. Dr. Tornier 
believes that Holland was right, because reptiles do 
not tip-toe with their fore feet, and because, so far 
as we know, there is no land animal which employs 
only the toes of its front feet and the soles of its hind 
feet in locomotion. 

Dr. Tornier holds that the tail of Diplodocus was .a 
far more important member than the mounters of the 
skeleton suspected. In the Berlin model only the end 
of the tail rests upon the ground, the remaining por- 
tion rising at a fairly sharp angle to Join the lumbar 
vertebrae. He stated that in order to mount the tail 
in this manner and to produce the pronounced curve 
of the reconstruction, it was necessary to spread the 
vertebrae of the tail. He states that the caudal ver- 
tebrae of lizards are never separated in this fashion, 
but that they are more or less locked together. Inas- 
much as the Diplodocus vertebrae are reptilian in form, 
he believes that here again an error was made, and 
that the tail did not curve up sharply from the ground, 
but that it projected rearwardly in a slightly curved 
line as in all reptiles. In the restoration only one- 
half of the tail rests upon the ground, the other half 
rising free into the air. If this were correct, the rear 
extremities of the animal would have been compelled 
to support an enormous load of bone which served no 
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useful purpose. In typical four-footed lizards it is the 
function of the tall to guide the animal. As soon as 
the animal begins to move, the tail stiffens the spinal 
column, thereby enabling the animal to proceed rapidly 
along in a straight line. If the tails of such animals 
be cut away, they seem to be no longer able to move 
properly. It was the purpose of the tail of the Diplo- 
docus to stiffen the lumbar vertebras, as in the case 
of all lizards, when the animal was in motion. More- 
over, it served to counterbalance the head of the crea- 
ture and to prevent it from tipping over forward, par- 
ticularly when it was traveling down an incline. 

Dr. Tornier is of the opinion that Diplodocus did 
not hold its head horizontally, but that the neck was 
habitually curved in the form of an S. Holland also 
made this assumption and likened the head and neck 
of Diplodocus to the head and neck of an ostrich. The 
evidence for this attitude of the head is to be found in 
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Fig 1 . 1. — Tornier's conception of the true position of 
Diplodocus. 




Fig. 2. — Present mounting of Diplodocus. 

the peculiar ball-and-socket connection of the neck ver- 
tebrae. It was the object of this form of articulation 
to enable the neck to be extended to all sides as well 
as up and down. 

It must not be assumed that Dr. Tornier's criticism 
of the mounting of Diplodocus meets with general 
European approval. Dr. Fritz Drevermann, curator 
of Senckenbergisches Museum, Frankfort-on-the-Main, 
believes that there is room . for two opinions. He 
points out that Dr. Tornier's conception of the posi- • 
tion of the legs of Diplodocus is based on Hay's view. 
If American students and particularly Prof. Osborn 
(under whose direction the Frankfort Diplodocus was 
mounted), Hatcher, Holland, and the Viennese Abel 
regard the present position as correct, it is not likely 
that Tornier is right. It is inconceivable that the 
palaeontologists of the American Museum of Natural 
History, who have mounted Dinosaurs by the dozen, 
are ignorant of reptilian skeletons. 

Marcellin Boule^ professor of palaeontology at the 
Museum d'Histoire Naturelle, Paris, agrees with Dre- 
vermann. He too argues that American authorities 
are fairly in accord on Dinosaur reconstruction and, 
that the few disagreements affect only minor details: 
Inasmuch as Americans alone have had an oppor- 
tunity of findiag Dinosaurs in any number, and there- 
fore have had the best opportunity of studying them, 
their opinion must be accepted as authoritative. He 
quotes B. P. Hay, who does not agree with most Amer- 



ican students and who seems to have inspired Tornier. 
Prof. Boule contends that Tornier is wrong In holding 
that mammals have one form of locomotion and rep- 
tiles another. The conclusion that because Diplodocus 
is a reptile it must crawl is not necessarily valid. Lo- 
comotion is dependent upon external conditions. As 
a matter of fact there was once a time in the history 
of the earth when reptiles were lords of widely differ- 
ent elements. They dominated the water as Ichthyo- 
saurs, Plesiosaurs and Mosasaurs; they roamed the 
earth as Dinosaurs and navigated the air as Ptero- 
saurs. If present reptiles are limited to a crawling 
movement that~ is by no means conclusive proof that 
they always crawled. 

4H l> ■ 

Chartreuse Liqueur Decision. 

Consul C. P. H. Nason, of Grenoble, submits the fol- 
lowing report on the French legal decision concerning 
the name "Chartreuse" as applied to liqueurs: 

The court of appeals at Grenoble on June 22nd ren- 
dered a decision in the long-discussed case turning upon 
the rights involved in the public sale and use in France 
of the trade-mark "Chartreuse." After the expulsion 
in 1903 of the Carthusian monks from their convent, 
La Grande Chartreuse, the making of the well-known 
liqueur (the distilling of which and the aromatic plants 
entering into its composition were claimed to be 
known) was intrusted on the part of the state receiver 
to a preeminent French distiller. The latter, as against 
the sale by auction of the very valuable trade-mark 
under which the liqueur was universally known, made 
a written advance offer, on the basis of which the bids 
were to begin at 1,500,000 francs ($289,500). There- 
after came forward a second party and guaranteed the 
receiver an auction offer of 5,000,000 francs ($965,000), 
but this was finally reduced to 3,000,000 francs ($579,- 
000). 

This agreement the second party failed to keep; he 
withdrew the offer, and, as a consequence, at a forced 
sale- to the highest bidder, the right to the trade-mark 
was sold to a company formed by the first party for 
the sacrifice sum of 502,000 francs ($96,886). Where- 
upon the receiver brought suit against the second 
party for breach of contract, and the latter, after a 
strongly contested trial, was 'condemned by the civil 
court of Grenoble to pay the former for. non-execution 
of contract 1,094,000 francs '($211,142). An appeal 
was taken from this judgment, and after another pro- 
longed hearing and arguments by eminent' advocates, 
the court has not only affirmed the fault and responsi- 
bility of the second party, but increased the damage 
interests to be paid the receiver to 2,438,000 francs 
($470,534). 

The use in this country of the trade-mark Chart- 
reuse was decided by the two lower United States 
courts against the Chartreux monks and in favor of 
the new French company. An appeal is, however, 
pending. 

: »lll» 

According to the latest statistics, the total peat bogs 
of Sweden would be capable of producing 10,000 mil- 
lions of tons of air-dried peat, suitable for fuel. This 
quantity, as compared with the present import of coal, 
would be sufficient for a period of 1,500 years. More 
exact examinations of the geological character of the 
peat bogs will soon be started by the Swedish Geo- 
logical Society. 
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BIBDS OF PASSAGE. 

BY B. 8. BOWDIBH. 

Jt is a far cry from the day when Aristotle pro- 
pounded the doctrine that hirds hibernate like wood- 
chucks, to the present time, yet much of the mystery 
which that early naturalist sought to dispel still lin- 
gers about the wonderful" phenomena of migratory 
movement. 

Only in birds (unless we except fishes) is true mi- 
gration instinct found. Erratic, semi-migratory move- 
ments of insects take place; scarcity of food or some 
other strongly compelling cause induces, from time 
to time, a semblance of migration among some of the 
mammals, but only the winged and feathered inhabi- 
tants of the globe exhibit a seasonal rhythmic swing 
from south to north and vice versa. 

Our modern knowledge embraces much data respect- 
ing the actual migratory movement, its date of com- 
mencement, duration, and termination; the termini 
of the journey, the route followed, and the manner in 
which the traveling is performed. We have accumulat- 
ed a great mass of statistics concerning the time in 
spring and fall when certain feathered wanderers may 
be reasonably expected to appear at a given point 
along their route. We know that the method of per- 
forming these journeys varies much between species, 
as in_length of flight that takes them from winter to 
summer homes and return, whether they fly almost 
continuously or by short, leisurely stages; whether 
flights are mostly by day or night or both; the route 
followed, and whether this is changed by varying 
weather or other conditions. We also know that cer- 
tain species perform their flight to their northern sum- 
mer homes along one route, and return to their south- 
ern winter homes by a widely different course. It is 
well established that some species flock and fly almost 
entirely by themselves, that others are found widely 
scattered among flocks of other species, that in still 
other cases two or three species may almost certainly 
be found flocked together, while in some instances the 
flight is performed more in an individual and strag- 
gling manner. It is a fact well known to many gunners 



winter, while in the wonderful breeding grounds along 
the coast of North Carolina, their numbers seem only 
to be limited by the persecution of the gunners. The 
northward journey of the members of this division, 
it is true, is for the most part, extended well into the 
Arctic or sub-Arctic regions, but this is. largely a mat- 
ter of necessity, to secure sufficient areas of suitable 
nature where they may breed in peace, Where birds 
of this division are not harrassed in late winter and 
spring by shooting, it has been found that they often 
remain in considerable numbers to breed, much fur- 
ther south than the usually ascribed southern limit of 
summer residence. 

On the other hand, the migratory movement of the 
second division mentioned is one of the most extreme 
known. Such birds as the golden plover, black-bellied 
plover, buff-breasted sandpiper, and others of their 
kind are startling examples of the most wonderful mi- 
gration flights. The golden plover, breeding within 
the Arctic Circle, often extends its quarters as far 
south .as Patagonia. Of necessity the breeding season 
is short, but nearly six months is spent in winter 
homes. About four months of the year is spent in 
their spring and fall journeys, which are sometimes 
as much as 3,000 miles in length. In spring they, 
travel northward via the Mississippi Valley, but in 
fall they go south by the way of Labrador and Nova 
Scotia, from the latter point launching out to sea, and 
in favorable weather often making a trip of 2,400 
miles to South America without a known stop. There 
seems good reason to believe that this avoiding of our 
coast has increased in frequency since the shooting of 
the birds by the barrelful so reduced their numbers, 
and endangered a coastwise journey overmuch. 

The black-bellied plover breeds equally far north 
and, on this hemisphere, winters in the West Indies, 
Brazil, and Colombia. The buff-breasted sandpiper 
summers as far north as the Arctic coast and winters 
south of Uruguay and Peru. Migratory movement in 
all such birds has been undoubtedly affected by chang- 
ed coastal conditions and excessive shooting. 

The third division represents birds that are practi- 




The downy woodpecker at home 
a non-migratory 
bird. 



The nest of the Florida gullinule built for years in the same 
site, even after the marsh has become the center 
of a hustling- city section. 



that the course and manner of certain species of migrat- 
ing birds has been changed materially within recent 
years, perhaps permanently, and that temporary changes 
of this character constantly occur, due to easily recog- 
nized causes. That class of birds whose life cycle is, 
perhaps, best known is naturally the one which in- 
cludes those classed as game birds. Notably, as re- 
gards migration, these birds fall readily into three 
divisions: the water fowl, including ducks, geese, and 
swans; the Limicolae or shore 
birds, principally the sandpipers 
and plovers; the gallinaceous 
birds such as the bob-white or 
quail and the ruffed grouse or 
partridge. 

The southward fall migration 
of the first-mentioned division 
may, perhaps, be readily ascrib- 
ed to search for wide and rich 
feeding areas, where open water 
is assured; the northern flight 
to a similar seeking of ample 
breeding grounds. While the 
southward flight is in some few 
instances continued as far as the 
West Indies and South America, 
in the main the movement is 
only sufficient and in general 
seems to conform to the cause 
assigned. In suitable localities 
on the New England coast and 
along Long Island we find an 
abundant representation of this 
division braving the rigors of 



cally unaffected by migratory instinct. The bob-white 
and ruffed grouse are permanent residents where 
found, till adverse circumstances force them to leave, 
or extermination removes them from a locality. 

The most fundamental factor in migration, the 
cause, remains practically unknown so far as birds in 
general are concerned. The formerly attributed cause, 
and the one which still figures largely in the popular 
mind, and seeking of a comparatively equitable climate 




The osprey's nest to which the birds return year 
after year. 

by birds in their journeyings north and south, has 
long been abandoned by the ornithologist. The ques- 
tion of food supply only offers partial solution. This 
is true of other tentative causes advanced. It seems 
probable that a number of causes in a great variety 
of combination contribute. 

In the study of migration, one fact seems to be 
unmistakably established, namely, the existence of an 
extinct that enables birds in flocks or individually, to 
perform migratory flights of great length, and to re- 
turn with great precision to the breeding spot of the 
previous year. Thus we find birds that breed gre- 
gariously, as gulls, terns, herons, and others, yearly 
returning to the same island,, strip of beach, marsh, 
or swamp in a colony, and about the same time each 
year. In the same way our common birds that are 
more or less solitary in their nesting habits return in 
many instances to the same spot, year after year. The 
bridge girder, the beam in the cow-shed, or the mold- 
ing on the porch pillar that has this year held a 
phoebe's nest, will, ten to one, hold such a nest next 
year. It is not exceptional to note on the limb of a 
village shade tree the occupied nest of the Baltimore 
oriole, the weathered last year's nest, and the battered 
remains of the nest of two years ago. A last year's 
nest of the vireo is often a good clue to the imme- 
diate whereabouts of an occupied nest. Robins' nests 
are not infrequently built on the remains of the domi- 
cile of the year before. A hawk's nest is often used 
for many years in succession, and this is particularly 
the case with the fish hawk or osprey, whose nests, 
thus added to year by year, often become very bulky, 
with the underpart or foundation a crumbling mass of 
age-decayed matter. Woodpeckers, who seldom use the 
same nest twice, often have two or more excavations 
in the same stub, the nesting cavities of successive 
years. 

All this evidence of a return of individual birds to 
a given locality is, of course, not absolutely conclusive. 
It is seldom possible to adduce such conclusive evi- 
dence. The reasonable conclusion, however, must be 
that the weight of evidence is in favor of the theory 
(Continued on page 340.) 




The hooded warbler and her home, close to last 
year's abode. 

BIBD MIGRATION. 



When the royal terns make their annual return to their 
island home. 
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THE OPHTHALMODIAPHANOSCOPE. 

The ophthalmodiaphanoscope Is an Instrument for 
examining the fundus, or back of the human eye. It 
Is the invention of Dr. Carl Hertzell, of Berlin, who 
claims that the instrument and its accessories super- 
sede anything that has previously been In use. Briefly, 
the instrument consists of an eighty candle-power 
electric lamp, which the patient holds In his mouth, 
as far back as possible. This highly Illuminates the 
retina of the eye from the back, and the surgeon, look- 
ing at it from the front, is able to make a much more 
satisfactory examination than was possible by means 
of reflected light and eye-mirrors. 

Of course, the examination takes place In a totally 
dark room, while the patient wears a, black mask over 
his face, in order to concentrate the effect of the Il- 
lumination, holes being cut in front of the eyes, 
through which the surgeon makes his observa- 
tions. 

These are the essential points connected with the 
ophthalmo-diaphanoscope and its working. There are, 
however, a few other details connected with the in- 
vention which are of particular interest. The Illumi- 
nation, which is concentrated at one end of the tube, 
is ten times more powerful than that which is emitted 
Jay any other lamp previously employed in surgery for 
transmitted light. As we have seen, the normal 
candle-power is eighty; and a moment's reflection will 
convince the reader that it would be quite out of the 
question to make use of an ordinary lamp of this 
kind In the mouth, or, indeed, in close contact with 
any part of the body, because of the great heat which 
is generated. This difficulty has been surmounted by 
means of a continuous stream of cold water which 
circulates within the lamp. In the complete equip- 
ment, the water Is stored in a glass reservoir 
supported upon a column, down the hollow 
of which the fluid passes to a flexible tube 
which carries the stream into the lamp, 
through which it circulates. A similar tube 
carries away the waste water, which is ulti- 
mately discharged into a vessel at the base 
of the apparatus. 

A necessary and most Ingenious addition 
to the ophthalmo-diaphanoscope Is the con- 
tact signal lamp, which is fixed to the col- 
umn beneath the reservoir, that Is to say, 
about on a level with the eyes of the sur- 
geon when he is making an examination 
of the patient. 

This lamp lights automatically just before 
all the water is discharged from the reser- 
voir, so that no matter how much absorbed 
the surgeon may become In his examina- 
tion, he will be at once apprised that the 
reservoir is almost empty by a sudden illu- 
mination of the darkened chamber. He can 
then at once switch off the current from the 
lamp, which, now that the cooling stream 
has ceased to flow, would become heated and cause 
discomfort to his patient. 

It should be added that the outer cover glass of the 
special lamp Is readily removable, so that It may be 
sterilized after each use. Moreover, every part of the 
lamp may be had In duplicate; 
and as these are perfectly Inter- 
changeable, a broken or faulty 
part may be at once replaced. 
The whole apparatus has been 
devised with the utmost care; 
and It is claimed that even 
those who are unfamiliar with 
electrical appliances may quick- 
ly become accustomed to its use. 

The ophthalmo-diaphanoscope 
was specially invented as an aid 
to diagnosing diseases of the 
eye; but It has proved of great 
service In examinations of the 
throat and nasal cavities, while 
it will probably prove of service 
to medical science in many 
other ways. Its chief advantage 
lies in the fact that an extreme- 
ly powerful light may be ob- 
tained without heat radiation. 




THE OPHTHALMO-DIAPHANOSCOPE. 

so common in certain parts of the United States are 
composed of an admixture of some asphaltlc cement 
and sand. It is quite important to have pretty exact 
information about this bituminous cement In advance 
of its use In paving mixtures. One reason for this Is 
that the cements are by no means all alike. And sec- 
ond, the requirements for this use and that vary great- 
ly. Thus It comes about that it is a matter of con- 
siderable importance to determine the characteristics 




Figs. 1 and 2 show mold for sample prism. Figs. 3 and 4 show side and 
front views of the Dow penetrometer. 



of samples in course of manufacture or an advance 
of actual use. In fact, since the asphaltlc cement is 
the controlling factor In the mixture used In sheet 
asphalt paving, it Is very necessary to make this ce- 
ment with just the properties suited to. the particular 



TESTING BITUMENS FOB 
PAVEMENTS. 

In every direction, the indus- 
trial and scientific worlds are 
endeavoring to measure the 
properties of substances. An 
instance of this tendency was 
given In the article on "Testing 
for Hardness" In the Scientific 
American for August 29th, 
1908. In the present article it 
Is proposed to give some ac- 
count of measurement efforts in 
a very different field of activity. 

The sheet asphalt pavements 





Side view of the improved penetrometer. 



Pendnlnm and indicator dial 



TESTING BITUMENS FOB PAVEMENTS. 



case in hand. That is to say, asphaltic cement is a 
combination of refined asphalt and some tempering 
oil, as residuum petroleum. It will readily be seen, 
then, that the properties of the cement will vary with 
the relative quantities of the two Ingredients, to say 
nothing of the characteristics of the particular asphalt 
and oil used. For practical purposes, then, It is found 
very desirable to know In advance whether the cement 
being made is going to be what is wanted. 

There are two principal properties whose determi- 
nation is sought. These are ductility and viscosity. 

In order to measure the ductility, the following 
method, due to Mr. A. W. Dow, may be employed: A 
mold of four pieces is constructed, the plan view of 
these being shown in Fig. 1. These pieces are set 
up on a brass plate which forms the bottom. The side 
parts are held In position by a clamp, as shown In 
Fig. 2. The interior portion of the mold is In the 
form of a prism, 1x1x5 centimeters. The cement 
is now poured In, hot of course. When cool enough, 
the top is smoothed off. When the temperature has 
fallen to the point at which it Is desired to make the 
test, the clamp is loosened, and the two side pieces aa' 
(Fig. 1) are removed. We now have a prism of ce- 
ment held at the sides by clips — the end pieces of the 
mold. By inserting hooks in the eyes of the clips, It 
is easy to arrange matters so that these clips may be 
steadily drawn apart. This may be accomplished by 
hand. Mr. Dow mentions the rates of separation ,as 
5 centimeters per minute for the temperature of 77 
deg. F., and of 1 centimeter per minute for 20 deg. F. 
It Is stated that "it is not safe for an asphalt having 
a consistency of 40 penetration at 77 deg. F. to pull 
less than 20 centimeters at this temperature." What 
is meant by "a consistency of 40 penetration" will 
become clear in the sequel. 

In order to measure the viscosity (con- 
sistency) of a cement, recourse is had to a 
device for .measuring the depth of penetra-_ 
tion accomplished by a weighted needle In 
a given time. Prof. H. C. Bowen is said to 
have invented the pioneer machine about 
twenty years ago. Several devices have 
been developed since. The one which is 
probably most in use at the present time 
was devised by Mr. Dow. But this latter 
has now been improved upon by Messrs. 
Richardson and Forrest. 

In the Dow machine, a broad upright 
rises at the rear of a base, as shown in ver- 
tical section in Fig. 3. The specimen of 
asphaltlc cement is contained in a small tin 
box L immersed in water in a suitable re- 
ceptacle. This last rests upon the shelf D. 
An aluminium rod is held by a clamp E, 
controlled by a button F. A No. 2 cambric 
needle A Is inserted In a brass rod, and 
this latter Is held In position in the alumi- 
nium rod by the screw B. Attached to the 
aluminum rod G is the framework SS, Fig. 4, carry- 
ing a weight W. It will readily be seen now that by 
locking the clamp B open, by means of the button F, 
the needle, weighted by the parts C, SS, and W, may 
be brought Into contact with the upper surface of the 
specimen, and allowed to begin 
penetration. 

There are two remaining 
things for which mechanism 
must be arranged. There must 
be some means of measuring the 
time and the amount of pene- 
tration. The former of these is 
quite a simple matter. A pen- 
dulum beating half-seconds is 
arranged at some convenient 
point of attachment. The sec- 
ond requirement Is accomplish- 
ed as follows: In Figs. 3 and 
4, G is a rack meshing with a 
pinion back of the dial K, and 
controlling the Indicator. At 
the rear end of the spindle 
carrying the pinion is a drum. 
A rather thick thread is wound 
about this drum, and weighted 
at its lower end by the weight 
H. This last Is of such amount 
as just to counterbalance the 
weight of the rack on the pin- 
Ion. Consequently, If the lower 
end of the rack Is brought into 
contact with the aluminium rod 
C, it will not contribute any in- 
fluence to the penetration of the 
needle. At the beginning of the 
test, the lower part of the rack 
Is brought into contact with G, 
and again at the conclusion. 
The difference In position of the 
rack will, therefore, give the 
amount which the needle has 
(Concluded on page 8^3.) 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

SUPPORT FOR GARMENT-HANGERS.— 

Fannie Wolf, New York, N. Y. This support 
is adapted to be secured beneath a shelf or 
within a wardrobe, showcase, or the like. The 
invention relates more particularly to a carrier 
in which a plurality of rods are used, one 
being longitudinally movable in respect to the 
overhead support, and another of the rods 
being carried by the first-mentioned one and 
also longitudinally movable in respect thereto, 
so that the support may be extended to its full 
length out from beneath the overhead support. 



Electrical Devices. 

TROLLEY-GUARD.— S. G. Wilcox, North 
Adams, Mass. The guard is in the form of a 
spring-pressed slidable plate, nominally extend- 
ing across the top of the trolley wheel, to pre- 
vent it from leaving the trolley wire, the plate 
readily passing the trolley wire hanger, and 
the arrangement permitting withdrawing of the 
plate by the operator, at the same time pulling 
down the trolley pole. 

IGNITION APPARATUS. — G. Haniquet, 
Longbeach, Cal. It is sought in this invention 
to provide means for retaining a thin lubricat- 
ing oil within a circuit closer. In addition the 
invention comprehends mechanism for reducing 
the electrical arcking as the contact shoe 
leaves the contact bar. It further contem- 
plates slowing down the speed of the circuit 
closer shaft, as compared with the main shaft. 

INSULATOR. — P. S. Dumbolton and F. 
Franz, Burke, Iowa. The invention is more 
particularly an improvement in insulators 
mounted on spiral wire coils which are suit- 
ably attached to a supporting screw pin. It is 
adapted for lateral oscillation, so that it may 
be used without danger of breaking, as is often 
the case with insulators so fixed on their sup- 
ports as to be incapable of yielding to jar or 
vibration. 

INDUCTOR-DYNAMO.— G. A. Colman, Seat- 
tle, Wash. The more particular purpose of the 
inventor is to produce a dynamo having a 
minimum of wearing parts and without brushes, 
collectors, or commutators. It relates to the 
construction of a high-speed rotor having gen- 
erally the form of a smooth disk made entirely 
of solid metal, yet heterogeneous as to the 
magnetic properties. 



Of Interest to Farmers, 

CULTIVATOR ATTACHMENT. — D. B. 

Browning, Morrison, Okla. In operation the 
fender is supported by the hanger arm and the 
runner is adjusted a sufficient distance below 
the edge of the blade to prevent the soil thrown 
up by the plows from covering the plants, while 
permitting some soil to be thrown toward the 
plants at the roots. Engagement of the run- 
ner with the ground prevents the fender being 
moved out of place by the soil thrown up by 
the plow. The runner also permits the fender 
to fall in with the inequalities of the ground, 
so as to protect the plants, even when they 
occupy a lower level than the wheels. 



so that the bolt may be shortened or length- 
ened by turning the first two mentioned mem- 
bers relatively to each other. Further exten- 
sion of the bolt within reasonable limits may 
be made by interposing additional threaded 
sections. 



Hardware, 

FAUCET. — W. F. Oden, Ophir, Utah. The 
faucet is arranged to permit the operator to 
quickly change the position of the working 
parts for opening the faucet to the full extent 
for the removal of a mixture of solid and 
liquid material or for discharging a mixture of 
solid and liquid ^material through a desired 
sized spout or for -completely closing f the faucet. 

LOCKING DEVICE FOR .AWNING CORDS 
OR STRAPS. — S. Asch, New York, N. Y. This 
invention is for use in preventing mischievous 
children having access to awning cords. Means 
are provided for inclosing and locking up the 
lower portion of the cord or strap at the point 
where it is attached. By means of a key access 
may be had to the interior so as to adjust the 
awning when desired. 



Of General Interest. 

TARGET-HOLDER. — C. P. Worrell, Zanes- 
ville, Ohio. The object of this inventor is to 
provide in connection with the front of the box, 
clamping strips to bind the edges of the target 
and laterally adjustable to stretch the target 
out, and a member closing the rear of the box 
to check the shot or bullets, the member 
being preferably in the form of a separable 
metal plate. 

ENVELOP. — L. C. Van Riper, New York, 
N. Y. The envelop has an ungummed flap 
which may be held within a pocket, or removed 
therefrom in order to allow the contents tk be 
inspected by postal authorities. It is provided 
with the ordinary gummed flap, intended to be 
a sealed envelop, and yet allow the same to be 
sent through the mail at the postage rates re- 
quired for unsealed matter. 

FIRE-ESCAPE. — R. W. Schweimler, Louis- 
ville, Ky. Here the intention is to provide a 
device in which a person may be safely trans- 
ported to the ground from an elevation quickly 
but without injury. It provides an inclined 
covered chute of zigzag construction. The user 
is conveyed to the ground while sliding in a 
sitting posture. 

SCREEN. — F. J. Rembusch, Shelbyville, Ind. 
In this instance the invention pertains to 
screens, the more particular purpose being to 
provide a screen which offers a total obstruc- 
tion to the passage of light through it, and in 
this manner improves the distinctness, clear- 
ness, and brilliancy of images thrown upon the 
screen. N 

SUBMARINE MINE. — A. P. Broomell, 
York, Pa. This invention relates to mines in 
which a mine is connected by a line with an 
anchor with means for paying out the line and 
for checking the paying out, so that when the 
mine and attached anchor are thrown over- 
board the mine will float as the anchor de- 
scends, and as it approaches the bottom it 
operates to draw the mine below the surface to 
an extent proportioned to the length of the 
gage line connected with the anchor. 

EXTENSION-BOLT.— F. H. Crump, Los An- 
geles, Cal. This improvement provides an 
extensible formed bolt in which the solid bolt 
proper has a threaded engagement with a hol- 
low internally threaded cylindrical member and 
an outer casing or sleeve surrounding the two, 



Heating and Lighting. 

FURNACE-GRATE.— W. J. Thomas, Salt 
Lake City, Utah. The invention relates more 
particularly to a grate in which the grate bars 
are utilized as conduits for the delivery of air 
under pressure to the burning material. An ob- 
ject is to so construct the parts that any one 
of the bars may be removed independently of 
the other bars and without interrupting the 
delivery of air through the latter. 

COMBINED MATCH-BOX AND CIGAR- 
CUTTER. — E. Oldenbusch, New York, N. Y. 
The box is adapted to receive a card or package 
of detachably connected friction matches. It 
is formed of two sections movable in respect 
to each other and one so formed as to fric- 
tionally retain the package or card of matches 
in engagement therewith, independently of the 
other section of the box which constitutes the 
cover. 

Household Utilities. 

COMBINATION CHAIR AND IRONING- 
BOARD. — Rose Hufft, care of C. C. Harrell, 
Port Arthur, Texas. An object of this inven- 
tion is to provide a device which in its normal 
form constitutes a chair, and which can easily 
be changed from the normal form into a stand, 
such as a table, ironing board, or the like. The 
invention effects economy of space in a house- 
hold. 

CUSPIDOR. — M. D. Green, Flora, 111. This 
cuspidor may be hermetically sealed for steriliz- 
ing purposes. An object is to provide one 
having a removable receptacle therein and also 
means whereby a sterilizing or cleansing fluid 
may be applied thereto. A series of cuspidors 
may be cleansed and sterilized simultaneously. 

WINDOW-SCREEN.— E. T. Peters, Lincoln, 
Neb. The invention comprises a combination 
with a casement having sash grooves, and 
pockets in its head and sill, the pocket in the 
head being in alinement with the upper sash 
of the receiving groove and the one in the siU 
in alinement with the lower sash, both slidable 
in the groove of a screen resting on the upper 
sash, and movable into and out of the head 
pocket, a screen detachably connected with the 
lower sash, and movable into and out of the 
sill pocket, said pocket having a pan with slid- 
able sections, the lower section being provided 
with an outlet. 

TABLE-SLIDE. — L. A. Wiedeman, Louis- 
ville, Ky. In this slide the two side pieces are 
fastened to the respective halves of the table, 
while the central portion is fastened to the 
center leg ; when the sides are pulled apart the 
side pieces will slide relatively to the center 
piece, the latter remaining practically in nor- 
mal position. The table may be extended until 
the stop members of the slides engage the end 
top members on the central portion. Interven- 
ing leaves may then be inserted and will rest 
upon the upper parts of the slide. 



which a table carries a series of molds and is 
given an intermittent rotary movement through 
a mechanism including cylinders, and the 
patentee provides an improved valve arrange- 
ment for controlling all the different mechan- 
isms incidental to the several operations of the 
machine. 



Machines and mechanical Devices. 

ADDRESSING-MACHINE.— T. E. Plater, 
Monett, Mo. This inventor seeks" to provide 
the machine with cutting mechanism for sever- 
ing the strip bearing the addresses, and also 
seeks the provision of means for moistening the 
strip immediately before it is cut, the strip 
being provided with a gummed surface to cause 
the portions severed to adhere to the articles 
to be addressed. 

PORTABLE CONCRETE-MIXER. — C. W. 
Overturf, Dumont, Iowa. One object here is 
to provide a device in which the time during 
which the materials are subjected to the mix- 
ing process may be varied at* will of the oper- 
ator. This is done by means of a mixing 
cylinder through which the materials pass and 
which can be inclined to a greater or lesser 
degree, thereby increasing or decreasing the 
rate of travel of the charge therethrough. 

CASH-REGISTER ATTACHMENT.— J. E. 
Cosby, Richmond, Va. The present invention 
includes a device operated on and toy a key 
coupler which in turn operates upon the inter- 
mediate parts to effect a movement of the ad- 
vertising mechanism, which may be operated 
step by step to expose successively the succeed- 
ing faces or inscriptions upon the cylinder. 

GLASS-MOLDING MACHINE.— W. J. Mil- 
ler, Coffeyville, Kan. This invention relates 
to semi-automatic glass molding machines In 



Prime movers and Their Accessories. 

REVERSING TURBINE.— H. T. Werber, 
New York, N. Y. The turbine is capable of 
being rotated in either direction. The inven- 
tion resides in the construction of the rotor, 
which enables it to be driven by steam ad- 
mitted on either side. Admitting it on one 
side drives the rotor in one direction, and on 
the other side drives it in the opposite di- 
rection. 



Railways and Their Accessories. 

SIGNALING DEVICE.— W. P. Smith, El 
Paso, Texas. In its present embodiment, the 
invention comprises a plurality of levers ar- 
ranged to display signals or be housed within 
a casing, and mechanism whereby the levers 
may be locked in either position, and also 
means for locking the operating mechanism. 
Said locking mechanism may be controlled from 
the cab or other locality occupied by the 
operator. 

GRAIN-CAR DOOR.— J. F. McGlenn, Har- 
vey, N. D. In operation blocks are engaged 
with their respective plates, after which the 
door is positioned, and hinged plates are 
turned into position against the edges of 
the door's inner face, and locked by pins. 
When the car is to be unloaded the blocks are 
removed, and the door's lower section swings 
outward. After enough of the load has passed 
outwardly to relieve the pressure on the upper 
section, the entire door is removed and sus- 
pended by hooks. 

SWITCH-ROD. — E*. W. Brown, Grenada, 
Miss. This invention pertains to adjustable 
switch rods for railroad track switches. One 
intention is to provide a switch rod having 
shoulders against which the flanges of the 
switch points may be firmly held, thus pre- 
venting any lateral movement of the points. 

RAILWAY-TIE. — E. Butcher, Chanute, 
Kan. The object in this instance is to pro- 
vide a construction for ties which \ facilitates 
railway construction ; provide a construction 
which may be in part or wholly renewed and 
re-used ; provide a construction which lends 
itself to varying conditions of railroad con- 
struction, while being standard in form ; and 
provide a construction which cushions the road- 
bed and allows for leveling the same. 

FASTENING DEVICE FOR INCANDES- 
CENT BODIES.— E. Steil, 26 Winterfeld 
Street, Berlin, Germany. The invention per- 
tains to means for fixing the incandescent body 
and its accessory, such as a projecting basket, 
on the burner head or to the frame of a gas 
lamp for the illumination of railway carriages, 
in connection with which the device is espe- 
cially intended to be used. 



Pertaining to Vehicles. 

VEHICLE-CUSHION.— J. E. Moseman, Don- 
aldsonville, La. The object of this inventor is 
to provide a device wherein a pneumatic 
cushion is interposed between the body of the 
vehicle and the axle. The cushion may also 
be used with railway chairs, the legs of the 
chair Testing upon the upper bar, and the 
lower bar being secured to the floor. 

GRIP-THREAD FOR VEHICLE-WHEELS. — 
F. Holan, Niobrara, Neb. This invention re- 
fers to attachment for the rim of a vehicle 
wheel for the purpose of enabling it to grip 
the road-bed. An object is to provide a con- 
struction for the device which is simple and 
which can be readily attached when desired to 
the wheel. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



NEW BOOKS, ETC. 
Text Book of the History of Architec- 
ture. By A. D. F. Hamlin, A.N., 
Professor of Architecture, Columbia 
University. Eighth edition. New 
York: Longmans, Green & Co., 1909. 
12mo. ; pp. 467; 235 illustrations. 
Price, $2. 
In this work Prof. Hamlin has presented an 
admirably concise sketch of the various periods 
and styles of architecture, and has briefly criti- 
cised the more important works of each period 
or style. Despite the fact that extreme con- 
densation in presenting the leading facts has 
been necessary, the work gives a very compre- 
hensive view of the development of architec- 
ture. Not the least valuable feature of the 
work is the manner in which technical terms 
are defined and explained, together with a 
glossary at the end. Good judgment has been 
shown in the selection of the illustrations. 

Time and Tide. A Romance of the 

Moon. By Sir Robert S. Ball, LL.D., 

F.R.S. London: Society for Promot- 

N ing Christian Knowledge, 1909. 

16mo.; pp. 192. Price, $1. 

This is a reprint of the second edition of 

"Time and Tide," which consisted originally 

of a series of lectures delivered before the 

London Institution. The book although popu- 



lar presumes an acquaintance on the reader's 
part with such ordinary astronomical facts as 
may be contained in a work on so difficult a 
subject of comprehension as the tides. If we 
have any objection whatever to offer against 
this admirable work, it is simply that it is not 
what is now called up-to-date. In other words, 
we find the subject of solid tides on the earth, 
that is, the displacement of the earth's crust 
itself, not dealt with. It seems to us, in view 
of Dr. Hecker's recent experimental investiga- 
tions of this subject and his convincing proof 
of Sir George Darwin's theoretical estimate of 
the "pull" on the solid earth, that it might 
have been wise to incorporate in this reprint 
these later investigations. As it is, however, 
the book covers the subject well and lucidly. 

Twenty-five Years of Rope Driving. 
Mishawaka, Ind.: Dodge Manufactur- 
ing Company, 1909. Quarto. 
It is not the usual practice of this journal 
to review in its columns trade publications or 
catalogues. In this particular instance an ex- 
ception must be made because of the character 
of the work which lies before us. It is not 
only an example of admirable printing but a 
good piece of technical compilation. In the 
103 pages of this book much solid engineering 
information is given as well as an occasional 
useful table. The material on Features of the 
American System of Rope Driving, Rope Drive 
Designs, American vs. English System, and 
Mechanical Power Transmission, is particularly 
good because it seems to state very fairly the 
main differences between two widely used 
methods of transmission. 

Elements of Transportation. By Emery 
R. Johnson, Ph.D. New York and 
London: D. Appleton & Company, 
1909. 12mo.; 360 pages. Price, $1.50. 
This is a valuable discussion of steam rail- 
road, electric railway, and ocean and inland 
water transportation. The author is Professor 
of Transportation and Commerce in the Uni- 
versity of Pennsylvania. It has given us great 
pleasure to review in a short period two other 
books by Mr. Johnson, viz. : "American Rail- 
way Transportation" and "Ocean and Inland 
Water Transportation." The volume before 
this is fully as interesting, and these three 
books should be in the library of every person 
who wishes to keep fully apace with the times. 
The author's vast experience has enabled him 
to handle the subject in a masterly manner. 
The maps are particularly valuable, many of 
them being printed in both red and black, show- 
ing the increase in mileage at various periods, 
and also the maps showing the various so- 
called "routes." 

Die Haus- und Hotel-Telegraphie und 
Telephonie. Von O. Canter. Dritte, 
ganzlich neubearbeitete Auflage. Von 
Paul Riemenschneider. 153 illustra- 
tions. Octavo. Vienna: A. Hartle- 
ben, 1909. 
The book which lies before us has passed 
into its third edition. It is a text book for 
those electricians who are concerned with the 
installation of house telephone and telegraph 
systems. Since such electricians are not al- 
ways technically trained men, the author be- 
gins the book with the usual popular discussion 
of the cause and effect of the galvanic current, 
electro-magnetism, and induction. Then fol- 
lows a description of the apparatus employed, 
which description is as exhaustive as possible, 
and deals with the underlying theories of each 
part thoroughly. After a discussion of the 
simple and most common house telegraph appa- 
ratus, namely, alarms of various constructions, 
with their accompanying circuits, we find dis- 
cussion of annunciator systems and telephone 
and microphone inventions. The subject of 
house telephony is described at length, as well 
as suitable protective devices against atmos- 
pheric electricity. Interesting is a discussion 
of tell-tale door contacts, clock contacts, fire 
alarms, etc. After describing the material 
necessary for the installation of a house tele- 
phone or telegraph system, the author passes 
to the manner of installing the systems de- 
scribed, and testing methods for the detection 
of injured portions. The estimates of cost 
given would hardly apply in this country, but 
serve the purpose at least of showing the rela- 
tive value of different parts. 

The Force of the Wind. By Herbert 

Chatley. 80 pp.; 12mo.; ill. with 

diagrams. London: Charles Griffin 

& Co., 1909. Imported by Lippin- 

cott. Price, $1.25. 

We find in this little book collected and 

correlated methods of calculation of wind 

stresses and wind power which we have often 

sought with difficulty from scattered formula? 

in engineering pocket books and text books, and 

believe that it will fill a long felt want among 

engineers who have to deal with wind load on 

structures and similar problems. The formula?, 

many of which are derived by the author, are 

as simple as moderate accuracy will permit, 

and calculus methods are introduced only 

where it is impossible to avoid them. The book 

is thoroughly up-to-date, including the latest 

results obtained by Lanchester and Eiffel, and 

is throughout clear and practical. 

Co-ordinate Geometry. By H. B. Fine 

and H. D. Thompson. 300 pp.; 

12mo. ; 9 plates. New York : The 

Macmillan Company, 1909. Price, 

$1.60. 

. In this book the several conic sections are 

treated early and in some detail, partly because 

of the value of a knowledge of their more im- 
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portant properties, partly because of the ad- 
vantage, when presenting the analytic method 
to the student, of applying it in the first in- 
stance in the systematic study of a few in- 
teresting curves. In deference to usage, a 
chapter on the circle is introduced immediately 
after that on the straight line ; but, if experi- 
ence is to be trusted, it is better in a first 
course to proced from the straight line directly 
to the parabola, so that, as early as possible, 
the student may get the impression which 
comes from seeing a method employed in the 
investigation of new material. The part of 
the book devoted to solid geometry is more 
extended than is customary in elementary text- 
books ; but it is desirable that the material 
here given should be easily accessible to stu- 
dents. Although intended as a college text- 
book, the present work follows the fortunate 
modern tendency toward the practical and 
forms as good a treatise upon the subject as 
possible for the non-collegiate student. 

A Manual of Practical Assaying. By 
the late H. van F. Furmah. Re- 
vised and enlarged by W. D. Pardoe. 
497 pp.; 8vo. New York: John 
Wiley & Sons, 1909. Price, $3. 
This standard work on assaying has, in the 
new (sixth) edition, been thoroughly revised 
and brought up-to-date. The chapters on zinc, 
water, and coal analyses have been rewritten, 
and minor changes have been made in certain 
parts due to the description of new methods. 
Because of their increasing importance com- 
mercially, chapters have been added on the 
assay of telluride ores, tungsten, molybdenum, 
and vanadium. On the latter important sub- 
jects the reputation of the work as one of the 
leading text-books on the subject has been com- 
pletely maintained and the usefulness of the 
whole enhanced. 

Structural Details. Elements of De- 
sign of Heavy Framing. By H. S. 
Jacoby. 368 pp.; 8vo.; 6 folding 
plates and 34 full-page ill. New 
York: John Wiley & Sons, 19759. 
Price, $2.25. 
The title of this volume corresponds to a 
course of instruction conducted by the author 
in the College of Civil Engineering in Cornell 
University during the past nineteen years. In 
this course the students receive their first in- 
struction in the application of the principles 
of mechanics to the design of the details of 
structures. Experience has shown that in 
many respects problems involving timber con- 
struction are better adapted for this purpose 
than if confined to structural steel. It may 
appear at first as if too much attention to 
details is given in the examples on the design 
of joints, beams, and trusses. The author be- 
lieves, however, that the importance of careful 
study of every detail can only thus be properly 
emphasized. *" In practice it seems to be the 
exception rather than the rule to give the same 
attention to details of timber structures as to 
those of steel. In the interest of sound engi- 
neering practice it is essential that all connec- 
tions and details have the same degree of se- 
curity as the framed members. In several 
articles the order of design is given in full, 
with a view of economizing the time of the i 
student, and of promoting systematic habits in 
making the computations required, these objects 
being regarded as important elements in effi- 
cient engineering education and practice. 
Whereas the book is intended for college use, 
much of it is so written as to be intelli- 
gible without the mathematics involved and 
valuable to the practical carpenter or builder 
desirous that his work shall be on sound prin- 
ciples or interested in the theory upon which 
are founded the rules of his practice. 

The Internal Combustion Engine. By 
H. E. Wimperis. 320 pp.; 8vo.; fully 
ill. New York: D. Van Nostrand 
Company, 1909. Price, $3. 
This is the first treatise on gas, oil, and 
gasoline engines we have seen which goes as 
thoroughly into the subject both theoretically 
and practically as do the best text-books on 
the steam engine. The author traces the 
energy that drives our engines all the way 
from solar heat and molecular action to the 
uses to which the modern internal combustion 
engine is applied, covering sufficiently the laws 
of thermodynamics, the chemistry of combus- 
tion and explosion, the best design in gas en- 
gines and producers, and oil and gasoline en- 
gines. The final chapter on gasoline engine 
efficiency and rating is the best we have seen 
on this much debated question, and is in so far 
practical and helpful to the amateur and the 
sportsman as to discuss the modification of 
accepted ratings which should be made in hill- 
climbing and other automobile competitions. 

Henry Hudson. A Brief Statement of 

His Aims and Achievements. By 

Thomas A. Janvier. To which is 

added a newly discovered partial 

record, now first published, of the 

trial of the mutineers by whom he 

and others were abandoned to their 

death. New York and London: 

Harper & Bros. 148 pp.; 12 ill.; 

16mo. Price, 75 cents. , 

The Hudson-Pulton Celebration has aroused 

keen interest in the life of one of the most 

romantic characters among the explorers and 

navigators of the sixteenth and seventeenth 

centuries. The book before us is divided into 

two parts, the first consisting of a brief sketch 

of the life of Henry Hudson, and the second 



dealing with newly-discovered documents. The 
latter have remained neglected for three cen- 
turies, and are here published for the first time. 
The discovery of these documents Is due to Dr. 
R. G. Marstori, M.A., as a result of a search in 
the Record Office in London. The story of the 
trial is of great interest, but of little satisfac- 
tion, inasmuch as we are ignorant of what pun- 
ishment, if any, was inflicted upon the muti- 
neers of the "Discovery." The importance of 
these documents is that they establish the fact 
(until now not established) that the mutineers 
were brought to trial, and that they embody a 
sworn testament, hitherto unproduced, of six 
members of Hudson's crew concerning the mu- 
tiny. The illustrations include no portrait of 
Hudson, since the author is satisfied that no 
authentic portrait of the man is in existence. 
Outside of the new documentary evidence above 
referred to, the narrative of Hudson's life is 
a condensation of the facts that have been 
recorded by Hudson's authoritative biogra- 
phers, notably Purchas, Gerritz, Van Meteren, 
Asher, Murphy, Brodhead, and Read. 

Machine Shop Drawings. Reading 
Drawings, Making Shop Sketches, 
and Laying Out Work. By Fred H. 
Colvin, A.S.M.E., F.I. New York: 
McGraw, Hill Book Company, 1909. 
16mo.; 139 pp. Price, $1. 

This little book is intended to be a help 
to those who do not thoroughly understand 
the reading of drawings, rather than an 
attempt to teach drawing in itself. It shows 
how seen and unseen portions are represented, 
the use of full and dotted lines, the way in 
which different views are drawn, and how to 
study them all so as to secure a correct idea 
of the shape of the piece represented. Many 
actual examples are given from the drawing- 
room practice of the leading shops in this 
country, and the meaning of each carefully 
explained. The book is an eminently practical 
one and is illustrated by well-executed engrav- 
ings, the wax process, which is the only suit- 
able one for the purpose, being used. 



A Book of Fourth-Dimension Essays. 

The subject of the fourth dimension seems 
to have aroused so much interest among the 
readers of the Scientific American that we 
have decided to publish in book form the prize 
essay, the three essays that received honorable 
mention, and about sixteen of the best essays 
which were submitted in the recent Fourth Di- 
mension Contest. The entire collection will 
be edited by Prof. H. P. Manning, who will pre- 
pare an introduction of considerable length, in 
which the subject of the fourth dimension 
will be simply and lucidly discussed. The book 
will be ready about the latter part of December. 



Legal Notices 



PATENTS 



INVENTORS are invited to communicate with 
IVInnn * Co., 361 Broadway, \ e w York, ur 
635 F Street, Washington, D. C, in regard 
to securing valid patent protection for tbeir in- 
ventions. Trade-marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Ours is the Oldest agency tor securing patents ; 
it was established over sixty years ago. 

MUNN & CO., 361 Broadway, New York 

Branch Office, 626 F St., Washington, D. C, 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

October 26, 1909, 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Account register, clundt & Reidt 

Acid derivative, guaiacol carbonate sulfo, A. 
Einhorn 

Acid, derivative of aminoarylarsinic, Ehrlich 
& Bertheim 

Advertising device, J. E. Dowsing 

Agglomerating machine, O. Crochet 

Agricultural machine seat adjusting mechan- 
ism, J . Bu rd 

Air and steam coupling, automatic, J. V. 
Robinson 

Air brake, L. E. Morel 

Air brake systems, angle cock support and 
lock for, W. E. Sharp, reissue 

Air compressor and intercooler, combined, J. 
G. Leyner 

Air inlet, fresh, E. B. Henry 

Air ship. W. O. Perry 

Air supply device, fresh. F. S. Lippitt 

Air through barrels, pneumatic syphoning 
system for circulating. .T. F. Mcl^ain.. 

Alloy, metallic. G. Hartmann 

Alumina, manufacture of. G, McCutlocb. . . . 

Alumina, recovery of soda in the manufac- 
ture of, H. C. Peffer 938,270, 



938,214 

938,132 

937,929 
938.225 
938,217 



937,961 
937,839 

13,029 

938.004 
938,145 
937.95B 
937,827 



938,014 
938,422 
938,269 



Amusement device, N. P. Lithander 937,945 

Amusement device, J. J. Tanner 938,179 

Animal trap, J. Jackson 938,239 

Animal trap, J. D. Pettit 938.397 

Ankle brace, F. J. Sescila 938,440 

Apparel attachment, wearing, A. Goldberg.. 938,229 

Arch support, D. Livignano 937,830 

Astronomical apparatus, J. O. Moore 938,162 

Autographic register, E. J. Barker 838,106 

Ax, §. Amster : 937,911 

Axle nut locking device, T. W. Caudle 937,924 

Axle skein, E. D. Hassenplug 937,936 

Ball mill, P. T. Lindhard 937,826 

Bath tub leg, W. H. Lose 938,066 

Battery, W. Gardiner 938,312 

Battery case, glass storage, F. Tj. O. Wads- 
worth 938,445 

Bearing, L. C. Trent 937,974 

Bearing, antifriction, C. A. Latham 937,261 

Bearing, ball, C. F. Jenkins 937,811 

Beater and mixer, P. L. Bean 938,407 

Bedstead, metal, W. A. Wylie 938,405 

Beet digger and topper, W. C. Mauer 938.263 

Beet topper and puller, W. F. Elkin 938,306 

Belt fastening device, J. R. Golden 938,049 

Bicycle handle bar, J. R. Logan 938,255 

Bicycle leading attachment, C. A. Mason. . . . 937,835 

Billet heating furnace, C. J. F. Johnson 938,424 

Binder, loose sheet book, B. Jay 938,057 

Binocular, Martin & Stiege 937,834 

Blanks, machine for the formation of, D. 

J. Bogan 938,115 

Block signal system, Nix & Dalgarn 938,331 

Board. See Game board. 

Boiler alarm, F. C. McAdam , 937,948 

Boiler furnace, steam, F. Wagner 937,898 

Boiler furnace, steam, F. A. Shoemaker.... 938,022 

Boiler tube cleaner, J. D. Thompson 938,289 

Book, car record, A. J. Camp 937,923 

Book leaves, reinforcement for, F. H. 

Crump 938,370 

Book mark, line guide, and pencil holder, 

combined, M. E. Smoot ■. 938,025 

Bottle capping machine head, L. C Krum- 

mel 938,325 

Bottle, non-reflllable, H. W. Deutsch. 938,303, 938,413 

Bottling machine, liquid, F. W. Jacob 938,240 

Brake head, adjustable, W. E. Fowler, Jr... 937,930 

Brick, facing, J. N. McQuern 938,430 

Brick setting frame, R. C. Penfleld 937,955 

Brick, vitrified paving, K. Langenbeck 937,822 

Brush, F. W. Riehl 938,275 

Brush, cloth steaming, Svoboda & Kopecky.. 938,089 

Brush, fountain paint, O. Anderson 938,362 

Bucket, collapsible, D. M. Orcutt 938,431 

Building construction, B. D. Martin 938,393 

Building mold, D. M. Eddy 937,781 

Burner attachment, F. J. Farr 937,989 

Button making machine, A. C. Jones 938,150 

Cable hauling apparatus, F. Shaw 938,174 

Cable thimble, O. E. Strehlow 938,086 

Calking tool, right and left, A. Serfoss 938,173 

Camphene, preparation of, O. L. A. Dubosc. 937,928 

Can testing machine, C. B. McDonald 938,165 

Car brake, Rote & Shee 938,340 

Car coupling, S. W. Wright 938,104 

Car coupling operating mechanism, auto- 
matic, E. E. Turney, reissue 13,030 

Car door, F. X. Malocsay 938,427 

Car door hanger, freight, A. O. Banks 937,751 

Car fender, Bruce & Coutts 938,209 

Car mover, W. McLeish 938,328 

Car, passenger railway, J. H. E. Branson.... 938,037 

Car pipe line coupling, P. A. Senecal 937,874 

Car rack, P. N. Landine 938,153 

Car sand box, D. B. Keeports 937,813 

Cars, traveling ladder for sleeping, S. M. 

Niblack 938,016 

Carbureter, M. F. Mieville 938,011 

Carousel, A. J. Smith 938,283 

Carousel power mechanism, H. B. Auchy.... 937,750 

Carpet end binder, aisle, E. Posson 938,170 

Carpet molding, Rodgers & Schwartz 938,077 

Cart and wagon bodies, wear strip for, J. 

T. Hamilton 938,230 

Cart, dump, L. H. & A. Young 938,198 

Castings by air pressure, means for mak- 
ing, O. J. Sayers 937,964 

Catch, holdfast spring, T. Morris 938,267' 

Catch, safety, A. J. Thurstans 938,090 

Cattle guard, C. L. Wilcox 938,032 

Chain wrench, C. E. Bonner 937,917 

Chair attachment, F. Schulz 938,172 

Charm and trimming, E. S. Goddard 937,932 

Cheese cutting apparatus, L. J. Kunick 938,063 

Chuck, S. T. Lewis 938,390 

Cigar lighter, electric, S. A. Campbell ..:... 938,368 

Circuit breaker, automatic, J. N. Kelman 938,324 

Circuit closing and breaking device for elec- 
trically operated annunciators, etc., A. 

May 938,394 

Clamp, F. J. Christman 937,766 

Clasp, L. S. Murdock 937,841 

Cleaning device, G. B. Hakins 938.421 

Clothesline fastener, A. Bertram §938,110 

Clothes line reel and stretcher, M. Kerri- 
gan ' 938,388 

Clothespin, reinforced, G. Langgons 937,823 

Clothes wringer, Walther & Scherer 938,358 

Clutch and governor, combined, F. B. Parker. 937,851 

Clutch, frictional, W. H. Haggard 938,317 

Coaster and bottle opener, E. A. Parker 937,850 

Cock, stop and waste, W. H. Smith 938,442 

Colter, plow, W. J. Wieder 938,097 

Column clamp, A. H. Schwerd, Jr 938,344 

Comb, B. Caldwell 938,040 

Combing machine feeding device, Heilman. 

J. C. A. Wenning 938,189 

Composing machine, record strip, Bancroft & 

Indahl 938,298 

Composition of matter, Rowe & Howard.... 937,869 

Computing device, J. S. Dinkelspiel 938,222 

Concrete building making machine, A. S. 

Merriett 938,010 

Concrete for the construction of fireproof 

buildings, fiber, G. Rosenleaf 937,868 

Concrete post, reinforced, P. J. Haas 937,794 

Condiment holder, A. Hitt 937,995 

Confectioners' melting table, G. F. Dickson.. 938,414 

Container closure, H. N. Norton 937,847 

Converter starting device, vapor, P. H. 

Thomas 937,971 

Cooking cabinet and heat conservator, B. F. 

Carpenter 938,121 

Cooler. See Milk cooler. 

Copper from raw unroasted ores and other ' 

products, extraction of, G. Schneider. . . 937,965 
Copying machine cutting device, Zeiss & 

Rudet 938,199 

Corn husking machine, M. G. Harvey 938,233 

Corn tester, seed, C. E. Twamley, reissue.. 13,031 

Corner staying machine, W. F. Morse 937,840 

Corset, K. V. Tojetti 938,353 

Cotton gin, E. L. Peterson 937,856 

Cotton gin, W. D. Doremus 938,224 

Couch, A. H. Keller 938,244 

Crate, collapsible, Smith & Cosgrove 937,880 

Crate, collapsible, Cosgrove & Smith 938,041 

Crate, folding, S. W. Banks, Jr 937.9:13 

Cream separator, K. O. A. Carlsson.... 937,986 

Creel and kit, combined, Wakefield & Harter 938,293 

Crib or bed, folding, B. Gundelach 938.315 

Cultivator, F. E. & J. S. Bradley 937,760 

Cultivator adjustable tool joint, W. H. 

Dunsha 937,778 

Cultivator, automatic adjustable, W. L. 

Logan 938,391 

Culvert, metal, Sicklesteel & Ballard 937,876 

Curtain bracket, J. D. Sullivan 938,088 

Curtain fastener, Johnson & Cotton 937,998 

Cuspidor, McDermott & Mory 937,843 

Cycle support. A. Linde, et al 938,065 

Davit for hoisting and lowering boats, A. 

Welin 938,447, 938,448 

Delivery apparatus, E. T. von Knopke 938,062 

Detergent, J. Pearson 938,332 

Detonator, electric, G. A. Allen 938,203 

Die for pressing wheels and like shapes, A. 

K. A^irews 937,749 

Dining table, self waiting, L. E. Johnston... 938,242 

Dish washer, M. L. Crouch 937,926 

Dish washer, S. A. Latta 938,002 

Dish washing machine, A. M. Hauberg 937,937 

Display rack and storage frame, B. E. 

Baker 938,363 

Door and window pattern, A. W. Koerner... 937.810 

Door closure, K. W. Gale 938.048 

Door construction, sliding, B. K. Hussev 937.810 

Door hanger, F. J. S. Miely 938.264 

Door operating mechanism, H. Rowntree... 937.870 
Door operating mechanism, G. Mazzoiini... 938,068 



Door release, electrically operated, W. H. 

Snyder 938,175 

Door stop, W. Boettcher 938,114 

Draft equalizer, J. Van Metre.. 937,975 

Draft equalizer, L. E. Ward 937,900 

Draft equalizer, J. Van Matre 937,975 

Draft rollers, etc., covering for, Z. T. Subers 938,087 
Draw bar and draft attachment, W. Ember- 

ger 938,133 

Dredging bucket, J. B. Rickards 938,338 

Drilling attachment for various classes of 

machines, F. E. Bocorsefski 938,113 

Dynamos and motors, means for holding in 
place laminations of alternating current, 

C. E. Wiley 938,033 

Egg beater, M. D. Christin 938,369 

Egg case fastening, J. G. Dutschke 938,131 

Electric alarm, R. C. Bronson 937,919 

Electric attachment plug.S. W. Ito 938.238 

Electric furnace, A. C. Higgins, reissue 13,027 

Electric heater, H. W. Denhard 938,127 

Electric protection system, (T. Jacobson 937,941 

Electric wiring protecting 1 box, H. W. Eden. 938,373 
Electrical devices, strain relief for, G. W. 

Goodridge 938,313 

Electrodes, making active material for stor- 
age battery, J. W. Aylsworth 938,451 

Electrolytic apparatus, A. Brichaux 937,918 

Elevator, D. C. Suplee 938,027 

Elevator, J. S. Muckle . ., 938,268 

Embroidery punching tool, M. N. Jarvis 938,384 

Engine electric igniter, gas, J. A. Charter... 918,123 
Engine reversing mechanism, traction, J. D. 

Musser 938,164 

Engine starting crank, internal combustion, 

J. A. Lawson 938,254 

Evener, W. A. Paul 937,853 

Excavating machine, M. G. Bunnell 937,764 

Exerciser, F. P. Fay 938,045 

Exercising apparatus, W. P. Stub 938,348 

Exercising apparatus, electrical, W. C. 

Shaufler 938,399 

Exercising machine, L. S. Hackney 937,795 

Exhibition apparatus, R. C. Adams 937,981 

Explosion engine, F. H. Treat 938,401 

Eyeglass chain reel, O. B. Wedell 938,359 

Fabrics and other materials, apparatus for 

impregnating, E. W. Strohn 937,889 

Fastening, H. E. Percival 938,073 

Feed box and driver's back rest, combina- 
tion, J. J. Moriarty 938,069 

Feed water heater, H. Etheridge 938,134 

Feeder, poultry, J. R. Ryan 938,342 

Feeding and watering device, A. C. Mar- 

som 937,947 

Fence machine, wire, J. W., P. W., and W. 

H. Sommer 937,968 

Fence post mold, P. J. Haas 937,793 

Fence post or stay, P. Arendt 938,296 

Fender. See Vehicle fender. 

Filtering and washing the filtered material, 

apparatus for, Grothe & Carter 938,378 

Filtering apparatus, C. W. Schultze 938,279 

Fire box, W. D. Boyce 938,036 

Flag or signal, G. W. Dallimore 938,221 

Float ball and float valve connection, A. E. 

Noonan 938,071 

Flue, sectional smoke, S. B. Goucher 938,140 

Flush tank, B. Walker, Jr 938,294 

Flushing apparatus, E. Opperman 938,018 

Flushing apparatus, C. A. Wulf 938,185 

Forge and furnace, W. N. Best 938,111 

Form gage, B. R. Sextone 938,280 

Freezing plate, R. H. Kirk 938,061 

Frost overcoming means, Hardinge & Pagel.. 937,952 

Fruit gatherer, O. G. Hannah 937,797 

Fruit package, J. A. Hilliker 937,805 

Fruit picker, C. Virgin 938,385 

Furnace charging apparatus, blast, F. H. 

Crockard 938,411 

Furnace grate operating mechanism, H. 

Bevan 938,112 

Game board, R. A. Hallock 937,796 

Game board. C. Tanron 938,180 

Garbage receptacle, M. Cullen 937,772 

Garment rack, B. Harskowitch 938,231 

Gas air heater, F. S. Lamson 937,821 

Gas burner, T. S. Philpott 938,019 

Gas burner, F. T. Todd 938,182 

Gas burner, A. Holtman 938,423 

Gas fixture safety connection, D. Tangney.. 937,891 

Gate, W. B. Homer 937,997 

Gear cutting machine, T. C. Dill 938,304 

Gears, adjustable device for yieldingly hold- 
ing beveled, E. J. Loring 937,831 

Gearing, power transmission and reversing, 

Crane & King 937,771 

Gearing, reversing, W. A. Slusher 937,878 

Glass beveling machine or apparatus, W. O. 

Bailey 937,912 

Glass drawing apparatus, automatic air valve 

mechanism for, H. Douchamp 938,305 

Glass, making wire, C. J. Jungers 938,385 

Governor, bench, A. S. B. Little 937,828 

Governor, engine, S. S. Hall 937.993 

Grain hulls, apparatus fo? removing, G. B. 

Henry 938,323 

Grate shaker, W. J. Simpson . . . : 937,967 

Grave filling apparatus, D. A. Sparks 937,882 

Grinder for cutter bars, G. B. Hudson 937,939 

Grinding device, interior, J. R. Keller 938,387 

Grinding machine, saw tooth, W. H. Lucas. . 938,159 

Grinding mill, F. Nolte 937,950 

Grooving machine cutter head, H. B. Ross.. 937,962 
Guns and rifles, magazine lock for take 

down repeating shot, F. Hardy 937,934 

Hair growing device, Daggett & Slinghart.. 938,125 

Hammer, P. H. Bartsch 937,915 

Hammer nail holding attachment, P. Carls- 
son : 937,987 

Hammer or the like, drop, B. Holmgren 937,938 

Harrow, E. D. Orton 937,848 

Harrow and weeder, combined, J. O. Rich- 
mond 938,398 

Harvester, beet, F. C. Harding 937,994 

Harvester, corn, B. E. Reed 938,335 

Hasp fastener, C. Lovely 938,257 

Hat frame machine, Hoppe & Becker 938,380 

Hat guard, O. H. Shaw 938,281 

Hat pin, I. M. Savit 938,277 

Hat sweat band, N. R. Marshman 938,008 

Hay carrier, J. Ney 937,846 

Hay press, automatic, A. C. Laughlin 938,252 

Hay rake and stacker, combined, C A. Rob- 
ben 938,076 

Hay tedder, A. Dobey 938,129 

Heater, W. G. Glenn 937,788 

Heating apparatus, E. B. Smith 937,879 

Hinge, gate, A. Higgins 937,804 

Hitching device, detachable, W. Hazzard.... 937,800 

Hoe, O. T. Cuppet 937,927 

Horizontal boiler, S>. A. Beyl 938,035 

Horn support, B. Mazanek 938,009 

Horseshoe calk, J. C. Schneider 938,343 

Hose and pipe coupling, E. Marek 937,833 

Hose coupling, F. Vlach 938,095 

Hose coupling, J. H. Towne 938,183 

Hose coupling and turn plug, T. A. Arthur . . 938,297 

Hub fastener, T. J. Cupstid 938,220 

Hydrant, stand pipe, and the like, H. S. 

Lange 938,064 

Hydraulic machine for making casing, J. R. 

French 937,990 

Hydrocarbon mixer, W. C. Paul 937,854 

Ice making appliance, C. C. Madson 938,259 

Impression apparatus, L. Huffman 938,381 

Incubator, C. E. Adair 938,200 

Incubator, E. A. Maiscb 938,260 

Incubator, automatic heat regulating, W. 

W. Wetheria 938,190 

Incubator, metallic, F. C. Perkins.. 938,271 

Indicator. See Test indicator. 

Insulator bracket, E. V. Brown 937,984 

Insulator for electric lines, strain, E. E. 

Rose 937,867 

Insulator, strain, Varney & Rose 937,896 

Insulator, strain, T. Varney 937,897, 938,092 

Insulator, strain, C. L. Boldman 938,409 

Internal combustion engine. J. V. Rice, Jr.. 937,862 
Ions, process and apparatus for the produc- 
tion of, L. I, Blake 937,759 

Iron, J. Marchek 938,261 

Ironing board shirt holding mechanism, R. 

W. Fowler 937,785 

Irrigating device, N. E. Austin 938,204 

Jar opener. J. H. Smith 938,284 

Jaw tool, pivoted, G. H. Powell 938,334 

Jewelry safety catch, J. V. Christl w . . . 937,988 

Kinetoscope, E. L. Aiken 937,746 

Knife blade, A. A. Vignos 93R.1R6 

Kvass, production of, A. Bisenberg 938,374 
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L for waste and overflow, J. B. Wise....... 938,102 

Lamp bracket, N. W. Shipp.... 937,875 

Lamp shade, art, F. S. Verbeck 938,093 

Lamp socket and automatic switch, com- 
bined, J. W. Phelps 937,858 

Lamp socket, fastening, electric, H. Chris- 

tensen •. . . : ■■ 938,212 

Lamp socket, incandescent, H. A. Bretz 938,038 

Lamp socket retainer, electric, N. Christeu- 

sen 938,213 

Lantern, J. O. Alwood 937,748 

Lap-forming mechanism, 0. B. T. Scribner.. 938,437 

Last, T. Amnelius 937,982 

Lathe head stock, White & Medford 938,030 

Lathe tool, A. Stevenson 937,886 

Lathe, turret, CV L. Libby 938,156 

Lathes, planers, etc., tool for, W. B. Delano 937,775 
Lavatories, etc., leg attachment for, W. H. 

Lose 938,157 

Leather splitting machine, J. Busfleld 937,765 

Lens grinding implement, F. Buchhop 937,763 

Light extinguisher, automatic, H. B r Mat- 

thai 937,836 

Lightning rod, J. F. Goetz 938,137 

Liquid concentrating apparatus, O. Venter... 937,976 

Loading machine, grain, B. F. Kepner 937,814 

Lock, J. F. Beatty. 937,756 

Lock, H. G. Voighf. 938,444 

Locomotive boiler, S. A. Reeve 938,171 

Logging swivel joint, J. V. Robinson 937,960 

Ixjom shuttle or filling carrier, O. A. Sawyer 937,963 

Loom warp stop motion, B. S. Stimpson 937,888 

Loom, weft-replenishing, H. Wyman, 

937,979, 937,980 
Loom yarn stripper, weft-replenishing, F. 

W. Moore 937,838 

Looms, weft-controlling mechanism for weav- 
ing, J. Rostron 938,276 

Lubricator, C. A. Dotson 938,415 

Lumber loading mechanism, F. Pearson 937,954 

Mail chute, L. Bhrlich 938,416 

Manicuring device, H. W. Durkee 938,227 

Manure drill, A. Spies 938,177 

Mask, breathiDg, B. Kuhn 938,247 

Matchbox, B. F. Hudson 937,809 

Mercury circulating device, J. Whiting 938,191 

Message recording apparatus, F. A. Skelton. 938,441 

Messenger hanger, O. E. Cook 938,216 

Metal cutting shears, J. O. Oharpentier 938,122 

Metal hoop, J. W. Brainard 938,205 

Metal working machine, automatic, F. E. 

Brightman 937,762 

Metals, uniting, W. Griffith 938,377 

Milk cooler, W. T. Murray 938,395 

Milking apparatus, E. E. Good 937,789 

Milling process, M. C. Peters 938,333 

Miter box, N. P. Lithander 937,946 

Miter box, W. E. Shutts 938,282 

Mixing machine, F. Aeschbach 938,201 

Molding machine, W. J. Sterling 937,885 

Molding machine, H. H. Harris 938,321 

Motor control system, electric, J. N. Ma- 
honey 938,160 

Mower, lawn, N. Walker 937,977 

Mowing machine, G. W. Willis 938,100 

Muffler, H. B. Winters 938,101 

Music leaf turner, Stragiotti & Vercellini. . . 938,085 

Music stand attachment, 0. J. Willis 938,450 

Musical instrument attachment, H. Gunther. 938,142 
Necktie fastener and collar button, T. Pap- 
worth 937,849 

Needle serving box, J. Hermann 938,235 

Nippers, M. Friday 938,376 

Nut lock, T. Hand 938,320 

Occulting light, White & Oornick 938,031 

Oil burner. E. K. Hill 938,236 

Oil burner, G. W. Moore 938,428 

Open hearth furnace, Knox & Murray 938,245 

Oranges, machine for washing, A. Taplin . . . 937,970 
Ores, apparatus for pulverizing, desulfuriz- 
ing, or oxidizing metallic and other, 

Royer Luckenbach 938,005 

Ores, chloridizing, C. A. Diehl 938,044 

Ores, treating poor sulfid, A. Holdsworth. . . 938,055- 
Oxygen and nitrogen compounds, process of 
and apparatus for the production of, 

Haber & Koenig 938,316 

Packing rings, making piston, W. Geiser... 938,420 

Packing, steam, O. D. H. Bentley 937,916 

Pan lifter, H. Walker 938,187 

Paper feeding machine, G. B. Maegly 938,006 

Paper lunch box, H. J, Zell 938,406 

Pencil holder, F. G. Knapp 937,815 

Pendant switch, J. G. Peterson 937,857 

Pendulum bob, rotary, O. Grivolas 937,792 

Penholder, J. Altman 937,747 

Penholder, C. F. Seeman 937,873 

Penholder, W. T. Nelson 938,330 

Phonograph, P. Weber 937,905 

Photographic film developing machine, E. A. 

Taylor 938,287 

Piano players, apparatus for producing per- 
forated records for automatic, H. P. Ball. 938,452 
Picker. See Fruit picker. 
Picture exhibiting apparatus, moving, Dyer 

& Holden 937,779 

Pie plate lifter or holder, L. O. Lyzotte 938,258 

Piling, sheet, W. A. Kriedler 937,817,937,818 

Pillow sham holder, M. A. Nally 938,015 

Pipe coupling, M. F. Kelly 938,425 

Pipe main service connection, W. N. Phillips 937,958 

Pipe section mold, curved, W. S. Sigler 938,024 

Pipe threads and like work, machine for 

chasing, W. T. Johnston 938,058 

Pipe wrench, J. E. Richards 937,959 

Pipes, transporting bar for, W. S. Sigler... 938,023 
Pipes, machine for making continuous, R. F. 

Dockery 938,223 

Planetarium, F. J. & W. F. Trippensee 937,892 

Planter marking attachment, corn, L. P. 

Lewis 938,389 

Plastic material into charges, machine for 

dividing, G. E. Gowdy 938,051 

Plastic material, machine for dividing, G. 

E. Gowdy 938,050 

Plastic materials, nested dies for forming 

bodies from, P. J. Fish, Sr 938,047 

Plate holder, L. M. Siegel ,938,082 

Plunger mechanism for jig tanks, G. H. El- 
more 938,307 

Potato hook rake attachment, C. Kropp 938,001 

Powder box cover, G. Messinger 938,161 

Power controlling apparatus, W. R. Mc- 

Keen, Jr 937,844 

Pressure regulator, H. F. Smith 938,346 

Printing and delivering apparatus, coupon, 

J. W. Jones 938,243 

Printing machine, J. L. Firm 938,046 

Printing mechanism, E. W. Dean....* 938,043 

Printing press folding apparatus, H. F. 

Bechman 938,364 

Propeller, M. D. Thompson 938,290, 938,291 

Protectors, slugs, or fasteners, machine fer 

inserting, M. F. Brogan 938,118 

Pump, 0. R. Green 937,790 

Pump, automatic steam, W. S. Ferguson.... 938,418 
Pumping engine, steam, M. W. Hlbbard.... 938,146 
Punch cutting and like machines, blank 

holder for, F. H. Pierpont 938,435 

Punch cutting and like machines, cutter 

head mechanism for, F. H. Pierpont 938,433 

Punch cutting and iratrix making machine, 

F. H. Pierpont 938,074 

Punch cutting machines, cutter for, F. .H. 

Pierpont 938,434 

Punching machine, J. L. Bernard 938,453 

Pyrometer or heat measuring device, me- 
chanical, J. L. Zander 938,034 

Rail anticreeper, A. O. Buckius, Jr 938,210 

Rail clamp, J. C. Crowson 938,218 

Rail joint, A. H. Neypher 938,167 

Rail joint, H. Protheroe, et al 938,272 

Rail joint and fastener, H. H. Markland 938,262 

Rail joint and tie bar and nut lock, C. C. & 

M. K. Gross 938,314 

Railway composite cross tie, O. Gerlach 938,136 

Railway danger signal mechanism, R. E. 

Murphy 938,429 

Railway, pleasure, H. Whiting 938,404 

Railway rail support, A. Neusus., 938,166 

Railway switch, automatic, W. L. Kubach.. 937,819 

Railway tie, P. S. Torrance 937,972 

Railway tie, G. Lemieux 938,003 

Railway track construction, A. J. Coover. . . 937,770 

Razor, safety, J. R. Gilda 937,992 

Razor, safety, W. L. & E. J. Nahm 938,396 

Razor stropping device, M. Gallas 937,786 

Reels, making grading, F. Prinz 937,861 

Refrigerating apparatus, R. H. Thomas..... 938,181 
Regenerative reversing furnace, L. L. Knox, 

638,246, 938.426 
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SENSITIVE LABORATORY BALANCE 
By N. Monroe Hopkins. This " built-up " laboratory 
balance will weigh up to one pound and will turn with a 
quarter "of a postage stamp. Tbe balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement. No. 11 S4. Price 10 
cents. For sale by Munn & Co., Inc., 361 Broadway, New 
York City, or any bookseller or newsdealer 
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How to Construct 
An Independent Interrupter 

In Scientific American Supplement, 1615, 
A. Frederick Collins describes fully and clearly with 
the help of pood drawings how an independent multiple 
interrupter may be constructed for a large induction 
coll.. 

This article should be read in connection with 
Mr. Collins' article in Scientific American Supple- 
ment, 1605, "How to Construct a 100-Mile 
Wireless Telegraph Outfit." 

Each Supplement costs 10 cents; 20 cents for the 
two. Order from your newsdealer or from 
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Two Good Books for Stee l Workers 

Hardening, Temper- 
ing, Annealing and 
Forging of Steel 

By JOSEPH V. WOODWORTH 

Size 6%x9 1 4 inches. 288 pages. 201 illustra- 
tions. Price $2. 50 postpaid 

TIS is a practical work, treating clearly and 
concisely modern processes for the heating, 
annealing, forging, welding, hardening and 
tempering of steel, making it a book of great 
value to toolmakers and metal-working mechanics 
in general. Special directions are given for the 
successful hardening and tempering of steel tools of 
all descriptions, including milling cutters, taps, 
thread dies, reamers, hollow mills, punches and 
dies and various metal-working tools, shear blades, 
saws, fine cutlery and other implements of steel, 
both large and small. The uses to which the lead- 
ing brands of steel may be adapted are discussed, 
and their treatment for working under different 
conditions explained; also special methods for the 
hardening and tempering of special brands. A 
chapter on case-hardening is also included. 



The American Steel 
Worker 

By E. R. MARKHAM 

Size 5% x 8 inches. 367 pages. 163 illustra- 
tions. Price $2.50 postpaid 

THIS is a standard work on selecting, annealing, 
hardening and tempering all grades of steel, 
by an acknowledged authority. The author 
has had twenty-five years* practical experi- 
ence in steel-working, during which time he has 
collected much of the material for this book. Care- 
ful instructions are given for every detail of every 
tool. Among the subjects treated are, the selection 
of steel to meet various requirements; how to tell 
steel when you see it ; reasons for different steels ; 
how to treat steel in the making of small tools, taps, 
reamers, drills, milling cutters ; hardening and tem- 
pering dies; pack-hardening; case-hardening; an- 
nealing; heating apparatus; mixtures and baths, 
the best kind, and why ; and in fact everything that 
a steel-worker would want to know is contained in 
this book. 

OUR SPECIAL OFFER: ESS'VSSS 

each, but when the two volumes are ordered from 
us at one time, we send them prepaid to any address 
in the world on receipt of $4.00. 

MUNN & COMPANY, Inc. Publishers 

361 Broadway. New York 



THE 10,000-TON SUCTION DREDGER FOR 
USE ON THE MERSEY. 

(Continued from page 332.) 
Each valve is of tapered cylindrical form 
extending the full depth of the hopper, 
with open-bottomed valve at the lower 
edge, and has a lift of four feet. These 
valves are worked by hydraulic cylin- 
ders controlled from fore-and-aft gang- 
ways and supported by a continuous 
fore-and-aft girder running the full 
length of, and above, the hoppers.. Guide 
rings efficiently stayed to the hopper 
sides are fitted at the upper and lower 
parts of the valves for steadying the 
same. 

A surface valve with lever for opening 
or closing it from the gangways is fitted 
on top of each hopper valve, to drain 
off the surface water. During dredging 
operations, the mixture of sand and 
water is delivered into the landers, and 
thence falls into the hoppers through the 
valves already described. The sand set- 
tles in the hoppers, while the surface 
water escapes aft along the waterway 
formed by the hopper coamings to the 
weir plates, which can be adjusted to 
suit the trim of the ship, and then flows 
overboard through large rectangular 
shoots, two of which are disposed on each 
side. When discharging spoil, the hop- 
per valves are raised, and the sand rap- 
idly falls through the openings in the 
bottom of the vessel. 

There is an indicator fitted in the 
chart room which shows the draft of the 
ship, together with a complete system of 
repeating telegraphs and speaking tubes 
for transmitting orders to the pumping 
and propelling engine rooms, and to the 
different winchmen in their respective 
winch houses. Moreover, there are pow- 
erful electric alarm bells fitted to the 
pipemen's positions. Pushes are pro- 
vided for each pipeman, and one on the 
navigating bridge, so as to give alarm in 
case of necessity. 

The hydraulic installation carried out 
by the builders of the ship comprises a 
set of three-cylinder inverted high-pres- 
sure direct-acting engines having three 
cranks and ' three single-acting ram 
pumps, driven direct from the piston-rod 
crossheads. The hydraulic pressure is 
800 pounds per square inch, and is used 
for working the four main sluice valves 
on the suction pipes at the sides of the 
vessel, as well as those on the. delivery 
pipes at the ends of the landers, and for 
opening and closing the twelve hopper- 
discharge valves. 

The propelling machinery is right aft, 
and consists of two sets of inverted, ver- 
tical, triple-expansion engines of the 
same type as the pumping engines, each 
having cylinders of 22% inches, 37 
inches, and 61 inches diameter, respect- 
ively, by a stroke of 45 inches. Steam is 
raised in four large single-ended marine 
boilers measuring 15%, feet by 12% feet, 
placed between the propelling and pump- 
ing engine rooms and constructed for a 
working pressure of 180 pounds per 
square inch. Watertight doors controlled 
from the upper deck are fitted in the 
machinery space bulkheads to provide 
access from one room to another. 

The side compartments adjacent to 
the hoppers, as well as the two forward 
holes, are buoyancy spaces rendered 
necessary for the vessel to support her 
weight of hull, plant, and load on the 
specified draft of water. 

The engineers and officers are housed 
in the poop and the crew in the forecas- 
tle, the master's cabin being placed in a 
large teak house on the navigating 
bridge, with the» chart and wheel house 
above. 

The vessel Is fitted throughout with a 
complete installation of electric light on 
the incandescent system. The engines 
and dynamo are placed in the propelling- 
engine room. The engine is of the In- 
closed type, compound direct double-act- 
ing, and coupled direct to the dynamo, 
which is of the direct-current compound- 
wound patterta. The powerful windlasses, 
each driven by separate vertical engines 
(Concluded on page $40.) 



Home-Made 
Experimental Apparatus 



I n addition to the following articles, the 
Scientific American Supplement has published 
innumerable papers of immense practical value, 
of which over 17,000 are listed in a carefully 
prepared catalogue, which will be sent free of 
charge to any address. Copies of the Scientific 
American Supplement cost 10 cents each. 

If there is any scientific, mechanical, or en- 
gineering subject on which special information 
is desired, some papers will be found in this 
catalogue, in which it is fully discussed by 
competent authority. 

A few of the many valuable articles on the 
making of experimental apparatus at home are 
given in the following list: 

ELECTRIC LIGHTING FOR AMATEURS*. 

The article tells how a small and simple ex- 
perimental installation can be set up at home. 
Scientific American Supplement 1551. 

AN ELECTRIC CHIME AND HOW IT MAY 
BE CONSTRUCTED AT HOME, is described in 
Scientific American Supplement 1566. 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained in Scientific Ameri- 
can Supplement 1566. 

HOW TO MAKE A 100-MILE WIRELESS 
TELEGRAPH OUTFIT is told by A. Frederick 
Collins in Scientific American Supplement 1605. 

A SIMPLE TRANSFORMER FOR AMA- 
TEUR'S USE is so plainly described in Scien- 
tific American Supplement 1572 that anyone can 
make it. 

A i/a-H.-P. ALTERNATING CURRENT DY- 
NAMO. Scientific American Supplement 1558. 

THE CONSTRUCTION OF A SIMPLE PHO- 
TOGRAPHIC AND MICRO-PHOTOGRAPHIC 
APPARATUS is simply explained in Scientific 
American Supplement 1574. 

A SIMPLE CAMERA-SHUTTER MADE OUT 
OF A PASTEBOARD BOX, PINS, AND A 
RUBBER BAND is the subject of an article in 
Scientific American Supplement 1578. 

HOW TO MAKE AN AEROPLANE OR GLID- 
ING MACHINE is explained in Scientific Ameri- 
can Supplement 1582, with working drawings. 

EXPERIMENTS WITH A LAMP CHIMNEY. 

In this article it is shown how a lamp chimney 
may serve to indicate the pressure in the in- 
terior of a liquid; to explain the meaning of 
capillary elevation and depression; to serve as a 
hydraulic tournique, an aspirator, and intermit- 
tent siphon; to demonstrate the ascent of liquids 
in exhaustive tubes; to illustrate the phenomena 
of the bursting bladder and of the expansive 
force of gases. Scientific American Supplement 
1583. 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS- 
UREMENTS is described in Scientific American 
Supplement 1584. 

THE CONSTRUCTION OF AN INDEPEN- 
DENT INTERRUPTER. Clear diagrams giving 
actual dimensions are published. Scientific 
American Supplement 1615, 

AN EASILY MADE HIGH FREQUENCY AP- 
PARATUS WHICH CAN BE USED TO OB- 
TAIN EITHER D' ARSON VAL OR OUDIN CUR- 
RENTS is described in Scientific American 
Supplement 1618. A plunge battery of six cells, 
a two-inch spark induction coil, a pair of one- 
pint Leyden jars, and an inductance coil, and all 
the apparatus required, most of which can be 
made at home. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are described in Scientific American Supple- 
ments 1363 and 1381. 

THE LOCATION AND ERECTION OF A 100- 
MILE WIRELESS TELEGRAPH STATION is 

clearly explained, with the help of diagrams, 
in Scientific American Supplement 1622. 

THE INSTALLATION AND ADJUSTMENT 
OF A 100-MILE WIRELESS TELEGRAPH OUT- 
FIT, illustrated with diagrams, .Scientific Ameri- 
can Supplement 1623. 

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE. 

illustrated with diagrams, Scientific American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN, Scien- 
tific American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE. 
Scientific American Supplement 1555. 

THE DEMAGNETIZATION OF A WATCH is 

thoroughly described in Scientific American Sup- 
plement 1561. 

HOW' A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is well explained, 
with the help of illustrations, in Scientific 
American Supplement 1573. 

THE MAKING OF A RHEOSTAT is outlined 
in Scientific American Supplement 1594. 

Good articles en SMALL WATER MOTORS 
are contained in Scientific American Supplement 
1494, 1049, and 1406. 

HOW AN ELECTRIC OVEN CAN BE MADE 

is explained in Scientific American Supplement 
1472. 

THE BUILDING OF A STORAGE BATTERY 
is described in Scientific American Supplement 
1433. 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientific American Sup- 
plement 1210. 

A WHEATSTONE BRIDGE, Scientific Ameri- 
can Supplement 1595. 

Good articles on INDUCTION COILS are con- 
tained in Scientific American Supplements 1514, 
1522, and 1527. Full details are given so that 
the coils can readily be made by anyone. 

HOW TO MAKE A TELEPHONE is described 
in Scientific American Supplement 966. 

A MODEL STEAM ENGINE is thoroughly de- 
scribed in Scientific American Supplement, 1527. 

HOW TO MAKE A THERMOSTAT is ex- 
plained in Scientific American Supplements 1561, 
1563, and 1566. 

ANEROID BAROMETERS, Scientific American 
Supplements 1500 and 1554. 

A WATER BATH, Scientific American Supple- 
ment 1464. 

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms the 
subject of an article contained in Scientific 
American Supplement 1562. 

Each number of the Scientific American Sup- 
plement costs 10 cents by mall. 
Order from your newsdealer or from 

MUNN & CO., Inc., 361 Broadway, New York 
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and connected by compound positive 
clutches at both crank and main shafts, 
are fitted on the forecastle head for work- 
ing the anchors. 

The steam steering is of the Caldwell 
combined steam and hand type, with con- 
trol shafting to the steering standard on 
the navigating bridge, and is placed in 
the engine-room casing. Hastie's hand- 
screw steering is fitted aft immediately 
over the rudder head, for use in case the 
steam gear breaks down. On the star- 
board side a motor launch is carried un- 
der Welin bow davits, ready for imme- 
diate use for taking soundings or making 
observations. 



SOME CURIOSITIES OF INVENTION. 

(Concluded from page 332.) 
by cork bulwarks 6. We wonder if the 
inventor really believes in the efficacy' of 
the hand-operated screw propeller which 
he has provided. 

The Society for the Prevention of Cru- 
elty to Animals would undoubtedly in- 
terest itself in restraining the inventor 
who devised the arrangement here shown 
to enable a dog or cat to run a sewing 
machine. We once heard of a man who 
patented a Contrivance for driving a cof- 
fee mill by means of a bicycle, so that 
by the simple contrivance of riding a 
bicycle it was possible to obtain not only 
a certain amount of exhilarating exercise, 
but also to provide enough ground coffee 
for breakfast. This patentee surely out- 
does him. The dog is made to rotate a 
central shaft carrying a large gear wheel 
which meshes with a small bevel gear 
carried on the sewing machine driving 
wheel. It seems to us that after the dog 
had sewed one shirt he would be too dizzy 
to do much more; or perhaps when that 
occurs, the central shaft is to be driven 
in the opposite direction. 

A grain of common sense is to be 
found in the trunk that becomes its own 
luggage trolley, for it must be confessed 
that the ordinary trunk when full is not 
the easiest thing in the world to handle. 
The inventor has provided a single wheel 
and a folding . lever handle which serves 
the purpose of pushing the wheeled 
trunk along. He evidently was not con- 
cerned much with the problem of the 
amount of space consumed by the wheels 
and the handle when folded within the 
trunk. 

The handle shown for carrying parcels 
used in carriages has been employed in 
European railways. The device consists 
simply of two straps and a rest board, 
with the whole easily detachable. Straps 
serve the purpose of binding the rest 
board and walking sticks- and umbrellas 
together. 

A boat driven by windmills is cer- 
tainly a mechanical curiosity. Just why 
this complicated arrangement of bevel 
gears connecting the propeller shaft with 
the vertical windmill shaft should be 
better than canvas transcends our imagi- 
nation. 

There is a touch of the Yankee in the 
fishing device, the last of the inventions 
illustrated. Evidently the inventor was 
accustomed to fishing in streams where 
bites were few and far between, and 
where patience was ill rewarded. He has 
contrived a fishing pole with a swinging 
arm carrying a clapper which is made 
to ring a bell as soon as a fish bites and 
swings the arm down. 



.BIRDS OF PASSAGE. 

(Continued from page 335.) 
of the return of the same individuals. 
Some wonderful European records of the 
return of a species to a given nesting 
site are given by the late Prof. Alfred 
Newton. A common falcon, Falco pere- 
grinus, a cosmopolitan bird commonly 
known as the duck hawk, in this country, 
had its eyrie at one point in Finland for 
110 years; that is to say, there was at 
this same point an occupied nest of this 
species from 1736 to 1855. At Oxbridge, 
in one or the other of two earthen bottles 
placed for their use, a pair of blue tit- 
mice had their nest every year, with two 
(Concluded on page 842.) 
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LESLIE'S WEEKLY is growing in circulation, influence 
and advertising value — growing fast. 

Over 200,000 people subscribe to or buy LESLIE'S 
WEEKLY each week because they want an illustrated newspaper 
and cannot get anything like it elsewhere. 

Advertisers use LESLIE'S WEEKLY because they re- 
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BARKER MOTORS 

Reliable.— IK to 10 H.P-Economlcal 

Their perfect operation and reli- 
ability are due to common sense 
mechanical ideas and good construc- 
tion. While low in price, they are 
made of best materials with careful 
attention to details. 

C.L. Barker, Norwalk, Conn 




Just Published— A BOOK OF INTEREST TO RIFLEMEN 

The Bullet's Flight from Powder to Target 

The Internal and External Ballistics of Small Arms. A 
Study of Rifle Shooting with the Personal Element Ex- 
cluded, Disclosing the Cause of the Error at the Target. 

Illustrated with one hundred and eighty-eight plates, showing the results of over three 
hundred rifle experiments performed and chronologically arranged 

By F. W. MANN, B.S., M.D. 

Size 7}ix9% inches. 384 Pages. Price $4.00 postpaid 

THIS is a thoroughly practical treatise and deals with a subject the literature of which is not commensurate with its 
importance or interest, and it possesses unusual value, not onhj because it furnishes a large amount of information, of a 
very practical kind, but because this information is the result of a practical experience on the part of the writer, 
extending over a period of thirty-eight years. The results of the author's experiments, as here given, have been per. 
sistently and laboriously worked out with an earnest desire to assist his fellow marksmen. In view of the fact that conjecturing 
and theorizing have been so prevalent in rifle literature, the work has been kept free from speculation, except where they have 
either been proved to be false or have been fully substantiated b$ recorded experiments. Most of the illustrations are photo, 
graphic reproductions of the results of actual tests. Every Page Is full of interest for the rifle enthusiast. There is a full 
discussion of various kinds of rifles, of the effect of difference of length, of variations of rifling, etc., as well as of instructive 
experiments such as that of venting the Barrel near the muzzle. An idea of the contents may be gathered from a few of the 
subjects treated, such as the Personal Element vs. Mechanical Rifle Shooting; Utility of Vented Barrels; High-Pressure 
Sharpshooting Powder; Telescope Mounts; Ruined Rifle Bores vs. Smokeless Powder vs. Primers; Accurate Ammunition 
Difficulties; Flight of Bullets; Gyration and Oscillation; Motions Executed by Normal Flying Bullets; Determining Rifle 
Twists ; Kinetics of Spin, etc. In many respects this work is unique in the literature that has been published on this subject. 
It is a thoroughly practical work and will be found to be of very real value to those who are engaged in a study of the ballistics 
of the rifle with a view of improving the all-around efficiency of that weapon. 

MUNN & COMPANY, Inc., Publishers, 361 Broadway, New York City 



Regulator, R. S. Dimond 938,372 

Rerolling metal shapes from old railway 

rails, J. B. York 938,197 

Retort charger, A. S. B. Little 937,829 

Rings from tubes, machine for turning, W. 

D. Mitchell 938,013 

Rivet, W. C. Bray 938.116 

Road machine, M. & M. Lampl 938,249 

Roasting apparatus, grain and seed, G. W. 

Barth „ 937,914 

Rock drilling machine or engine, L. L. Scott 937,872 

Roost, chicken, J. L. Herman 938.234 

Rotary -Engine, F. H. Leftwich 937.824 

Rotary engine, C. A. Burrows 938,211 

Rotary motor, W. S. Elliott 938.228 

Rotary table, J. F. Beatty 937.755 

Rug hanger, M. Braymes 938,117 

Rule, flexible slide, R. J. Roberts 937,863 

Running gear, C. O. Wyman 938,196 

Salts, neutralizing solutions of, B. Diamand. 938,128 
Sausage twisting and linking machine, W. J. 

Collins 938,215 

Saw guide for ax handles, C. D. Bryant 938,367 

Saw, hand, K. Ziegler 938,105 

Saw, metal cutting, W. H. Lucas 938,158 

Saw setting machine, H. Watkins. 937,902 to 937,904 

Sawing machine, wood, T. Kimura 938,151 

Scale, computing 1 , L. C. Wetzel 938,096 

Scale spring hanger, L. Wilson 937,907 

Scale, weighing, J. B. Cochran 937.767,937,768 

Scales, weight recording means for weigh- 
ing, 6. Guldbrandsen 938,141 

Screw-driver, J. B. Ruple 938.341 

Seal, box, W. M, Brooks 938,206 

Sealing means, F. A. Winslow 938,193 

Seat attachment, J. Nause 938,329 

Seed conveyer, cotton, D. H. Greeson 938,052 

Self-playing instrument web controlling 

mechanism, Hamilton & Thayer 937,933 

Selling liquids, automatic machine for, A. 

Meinert 938,326 

Separating mechani sm, J. Louf ek 938,256 

Separator. See Cream separator. 

Sewage discharge system, T. Ferguson 937,784 

Sewing machine guide for hat sweats, J. C. 

Ringe ' 938,436 

Shade and fixtures, window, Hughes & Rob- 
inson 938,148 

Shade and screen for windows, combination, 

Hughes & Robinson 938,147 

Shade bracket. L. B. McCahan 937,842 

Shade roller, W. D. Janes 938,383 

Shade support, window. C. C. Brown 938.207 

Shaper head. G. V. Fellows 938,135 

Shaping machines, combined guard and chip 

breaker for. W. S. Richards 938,273 

Shears or the like, F. D. Davies 938,042 

Sheet feeder, A. J. Hodge 937,807 

Sheet metal into irregular forms, machine 

for cutting, A. W. B. S. Rohde 937,865 

Sheet metal socket, B. L. Watrous 938,403 

Sheet of material, composite, L. S. & M. 

Samuel 937,871 

Shelf bracket, R. R. Kintz 938,000 

Shock loader, J. B. Schuman 938,438 

Shovel, etc., handle. H. S. Urban 937.894 

Show rack, O. B. Winston 938,194 

Sifter, ash, H. L. Hastings 937.799 

Sifter, ash, C. Wolfenden 938,103 

Signal recorder, electric, N. H. Suren, 

938,285, 938,286 

Signal System, W. Mears 937,837 

Signaling system, O. M. Leich 938,155 

Signaling system, electrical, F. M. Slough. . 938,345 
Skate, combined roller and ice, J. A. Nolan. 938,168 

Skirt supporter. C. B. Patterson 937,852 

Sled, bob, N. Koopman 937,943 

Sled, folding or collapsible, W. H. Coleman. 938,300 
Small arms strikers or firing bolts, auto- 
matic safety device for, J. Tambour... 938,349 

Smelting, electric, B. R. Taylor 938.352 

Smelting furnace, electric, E. R. Taylor. . . . 938,351 
Smoking pipe and making same, corncob, T. 

J. Tyner 938,443 

Sounding tackle, Gutt & Heyn 938.143 

Spark plug, O. C. Winestock 937.908 

Spark plug, W. S. Bechtold 938,108 

Spark plug, F. H. Weinhauer. ., 938.188 

Speedometer, E. Schneider 938,278 

Spinning, doubling, and like textile machine, 

S. Z. de Ferranti 938.375 

Spinning ring base, M. H. Maloney 938.392 

Spoke fastener, W. L. Jett 938,149 

Spout, E. L. Watrous 938.402 

Sprayer, E. Harry 938,144 

Spraying apparatus, A. G. Stout 938.084 

Stake, spring, M. R. Jenkins 937.942 

Stamp, canceling, E. Z. Wilkoshesky 938,098 

Stamp, time, J. J. Busenbenz 938,410 

Steam, apparatus for utilizing exhaust, H. 

H. Wait 938.357 

Steam equalizer, H. H. Wait 938,356 

Steel, producing and refining. F. C. Perkins. 937,855 

Step or running board, G. W. Morse 938,163 

Stereotype plate and base, separable, A. F. 

Herbsleb 937,803 

Stitch separating machine, F. P. Taylor 938,400 

Stitching apparatus, book, M. Christensen. .. 937,925 
Stone, manufacture of artificial, W. Lake... 938.248 

Stool, F. K. Crumb 938,219 

Stove and water boiler, combination gas, R. 

Schneider 938,021 

Stove, folding camp, C. L. Swinney 937,890 

Stove, gas, J. I. Orkin 937,951 

Strainer, T. Richardson 938,274 

Strainer for coffee pots, J. E. Willetts 938,099 

Street sweeper, M. F. Adkins 938,361 

Sugar from whey, extracting milk, Nilsson 

& Hellavist 938,017 

Sugar, producing from ligno-cellulose fer- 

. mentable, Ewcn & Tomlinson 938,308 

Superheater boiler, E. H. Wells 938,449 

Switch, A. G. Rhodes 938,336 

Switch mechanism, electric, J. G. Peterson. 937,957 

Switch stand, S. K. Blair 937,758 

Tag fastener, G. A. Wadsworth 938,446 

Tag. shipping. J. W. Foster 938,310 

Talking machine, L. P. Valiquet 938,185 

Tape, loop, L. M. Victorius 938.028 

Target practice aiming machine, C. Monroe. 938,327 

Teeter board, revolving, R. Barrett 937,753 

Telegraphy, J. F. Richardson 938,337 

Telephone exchange system and apparatus, 

R. H. Manson 937,832 

Telephone registers, locking and signaling 

system for, A. S. Spiegel 938.026 

Telephone repeater apparatus, N. G. Warth. 937,901 
Telephone service, apparatus and system for 

measuring, S. H. Browne 938,039 

Telephone switchboards, wiring, C. S. Win- 
ston 937,909 

Telephone system, O. M. Leich 938,154 

Telephone transmitters, appliance for use 

with, C. J. Kintner 938,060 

Test indicator, P. G. Wheeler 937.978 

Thread board, W. O. Aldrich 938,202 

Threshing machine, R. W. Gotshall .938,138, 938,139 
Threshing machine cleaning and sorting de- 
vice, G. Erlinger, Jr 937,783 

fie plates, manufacturing, E. H. Bell 938,109 
line recorder, W. H. Bundy 937,920, 937,921 

Timer and distributer, combined, C. T. 

Brown 938,208 

Timing machine for use in pigeon races, 

etc., W. McMillan 937,845 

Tire armor, R. B. Johnson 937,812 

Tire armor, pneumatic, L. W. Galloway 938,311 

Tire bolt wrench, G. Lindahl 937,944 

Tire construction, G. E. Garon 937,787 

Tire detachable tread, automobile, T. M. 

Davey 938,371 

Tire, resilient. H. Klingler, reissue 13,028 

Tires, means for holding and inflating pneu- 
matic. E. W. Stanley 937,884 

Toaster. W. J. Stewart 937.887 

Tobacco leaf feeding device. L. P. Whitaker 937.906 
Tobacco, renovating, cleansing, and aroma- 
tizing, S. B. Heddles 937,801 

Toe tip protector. G. S. Burgan 938.299 

Tool. B. Bartels 937.754 

Tool. J. Spas r 938.083 

Tool. C. F. Riesenweher 938,339 

Top lift flattening maeh'ne. A. J. Bolton 937,983 

Torches, air Dump for blow. O. Bernz 937,757 

Toy, R. R. Essig 938,417 

Toy, figure, G. T. Tralf 938,318 

Toy, mechanical, E. Eastman 937,780 

Toy rifle, gun, and like arm, G. Schrodel . . . 938,081 
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• VERY practical mechanic, whether amateur or 
professional, has been confronted many times 
with unexpected situations calling for the exer- 
cise of considerable ingenuity. Some time ago it 
was decided to open a department in the Scientific American devoted to the interests 
of the " Handy Man." There was an immediate response from amateur and pro- 
fessional mechanics all over the country who sent in thousands of suggestions. The 
best of these have been prepared for use in the present book and a large portion of 
them has never before been published. It may be regarded as the best collection of 
ideas by resourceful men. Not only amateur mechanics, but professional men as 
well will find in this book hundreds of ingenious ideas, wrinkles or " kinks," as they 
are called. The electrician, the physicist and the chemist have all furnished their 
quota of ideas. 



BRIEF TABLE OF CONTENTS 

Chapter I. — Fitting up a workshop. — Building the 
shop, the. work bench, the tool grinder, the 
lathe, the scroll saw, the drill press, etc. 

Chapter II. — Shop "kinks." — Thread cutting with- 
out a die, how to coil a spring, substitutes for a 
pipe wrench, methods or driving a nail, drills 
and methods of drilling, sawing holes in metal, 
home-made micrometer, turning a ball, etc. 

Chapter III. — Soldering of metals and the prep- 
aration of solder and soldering agents. 

Chapter IV. — Handy man in the factory. — Em- 
ergency uses of the lathe, milling machine, etc. 

Chapter V. — Handy man's experimental labora- 
tory. — Home-made laboratory apparatus, elastic 
pendulum, chemical experiments, home-made 
seismograph, etc. 

Chapter VI. — Handy man's electrical laboratory. 
— Static electric apparatus and experiments, stor- 
age and dry batteries, home-built motors, an 
electrolytic rectifier, wireless telegraphy, etc. 




Chapter VII.— Handy man about the house. — 
Decorations and ornaments, electrical fireless 
cooker, iceless refrigeration, milk testing without 
apparatus, home-made vacuum cleaner, how to 
mend garden hose, etc. 

Chapter VIII. — The handy sportsman. — Portable 
automobile house, converting a buggy into an 
automobile, auto repairs, a one-man airship, a 
Chanute type glider, ice yachts, scooters, instal- 
ling a motor in a boat, bicycle coasting sled, 
reducing the range of a rifle. 

Chapter IX. — Model toy flying machines. — 
Monoplanes, biplanes, an aeroplane kite, Di- 
abolo flying machine, etc. 




SCIENTIFIC AMLRICAN BOY 
AT SCHOOL 

BY A. RUSSELL BOND 

12mo. 338 Pages. 314 Illustrations. $2.00 Postpaid 

THE present volume is a sequel to " THE SCIENTIFIC AMERI- 
CAN BOY," of which many thousands have been sold, and it 
continues the narrative and describes the construction of various 
devices and apparatus with particular reference to outdoor use. The 
constructions are fully within the powers of the average boy and the text is 
written so clearly that there can be no failure if attention is paid to detail. 
The list of chapters below gives an admirable epitome of the contents. 
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ANY BOY CAN CONVERT HIS OLD BICYCLE INTO 
A BICYCLE SLED 



Chapter I. — Initiation. 

Chapter II.— Building a dam. 

Chapter III. — Boat building. — The construction 
of a bateau. 

Chapter IV. — The club house on the lake. — 
How to chop down a tree, constructing a plat- 
form in the lake, building a lake house. 

Chapter V. — A chapter of surprises. 

Chapter VI. — The Modern Order of Ancient 
Engineers. — The pantagraph, the work bench, 
an Egyptian lathe, bow drill, twisted cord 
drill. 

Chapter VII. — A pedal-paddle boat. — A boat 
fitted with paddles driven by a bicycle. 

Chapter VIII. — Surveying' the Lake. — 'An under- 
water stockade, surveying with the thumb, with 



a ruler, with a pin, with a 2-foot rule, measur- 
ing heights by shadows and by reflection, plane 
table surveying, intersection and traversing. 

Chapter IX. — Sounding the lake. — Method of 
taking and recording the soundings, a camera 
as a telescope, making a telescope. 

Chapter X. — Signaling systems. — The ball, cone, 
and drum code, the semaphore system, night 
semaphore and electric signals, - the cipher 
disk. 

Chapter XI. — The Howe truss bridge. — A plank 
bridge, construction of the Howe truss, the 
snowball catapult. 

Chapter XII. — The seismograph. — Construction 
of a simple instrument for recording earth- 
quakes. 



Chapter XIII. — A canal lock. — Inclined eleva- 
tors, construction of a lock for small boats, 
construction of a drawbridge. 

Chapter XIV. — Hunting with a camera. — An 
electric shutter, the umbrella blind, climbers, 
under-water photography. 

Chapter XV. — The gliding machine. 

Chapter XVI. — Camping ideas. — Sleeping bags, 
pine beds, fireless cookers, iceless refrigeration, 
water-proof matches. 

Chapter XVII. — The haunted house. 

Chapter XVIII. — Sun dials and clepsydras. — 
Square faced dial, vertical dial, water clock. 

Chapter XIX. — Fish tail propeller. — A new form 
of propeller for small boats. 

Chapter XX. — Kite photography. — Triggers for 



springing the camera shutter, telephone kite 
signals. 

Chapter XXI. — Water kites and current sailing. 
— A removable keel, sailing with a drag. 

Chapter XXII. — A canvas-covered wooden ca- 
noe. — Steam box for bending the ribs. 

Chapter XXIII. — The bicycle sled. 

Chapter XXIV. — Magic. — An Egyptian enter- 
tainment, sleight-of-hand tricks. 

Chapter XXV. — The sail-boat. — Construction of 
a small sloop, leeboards. 

Chapter XXVI. — Water sports. — Dredging a 
swimming hole, outdoor gymnasium, swimming 
sail, human fish, sea serpent. v 

Chapter XXVII. — The geyser fountain. — A 
siphon fountain, concrete basin. 
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BOX FOR TURNING PLASTER 



* HIS work should appeal strongly to all of those interested in ornamental con- 
crete as the author has taken up and explained in detail in a most practical 
manner the various methods of casting concrete into ornamental shapes. The 
titles of the thirteen chapters of which the book is composed will give a 
idea of the broad character of the work. The first two chapters explain a 
most unique and original method of working pottery which has been developed by the 
author. They are entitled : 

I. Making Wire Forms or Frames. II. Covering the Wire Frames and Model- 
ing the Cement Mortar into Form. The remaining eleven chapters are as follows : III. Plaster Molds, for Simple Forms. IV. Plaster Molds for Objects Having 
Curved Outlines. V. Combination of Casting and Modeling — An Egyptian Vase. VI. Glue Molds. VII. Colored Cements and Methods Used for Producing Designs 
with Same. VIII. Selection of Aggregates. IX. Wooden Molds — Ornamental Flower Pots Modeled by Hand and Inlaid with Colored Tile. X. Concrete Pedestals. 
XI. Concrete Benches. XII. Concrete Fences. XIII. Miscellaneous, including Tools, Waterproofing and Reinforcing. The chapter on color work alone is worth many 
times the cost of the book inasmuch as there is little known on this subject, and there is a large growing demand for this class of work. The author has taken for granted 
that the reader knows nothing whatever about the material, and has explained each progressive step in the various operations throughout in detail. These directions have 
been supplemented with half-tones and line illustrations which are so clear that no one can misunderstand them. 
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{Concluded from page 3/ t 0.) 
exceptions, from 1779 or 1785 to 1873, or 
a total of 88 to 94 years. While it might 
be possible that by coincidence the indi- 
viduality of this continuous tenantry 
would continually vary, yet it is hardly 
possible that it was other than a case of 
a family castle handed down to posterity. 
A fact which is incidentally brought 
out by these observations on the return 
of birds to a given locality, is the appar- 
ently passionate fondness for a given 
nesting site, regardless of changing con- 
ditions in connection with it. In illus- 
tration of this the author just quoted 
cites the case of a stone-curlew, (E&icne- 
mus crepitans, a bird frequenting open 
places almost exclusively. For many 
years a pair of these birds had a nest at 
a certain spot near Elwedon, Suffolk, 
England, and during this period the en- 
vironment underwent a complete change, 
from a barren rabbit warren to a flourish- 
ing plantation, in the center of which the 
nest continued to be occupied. An even 
more remarkable example of fondness for 
a certain spot, regardless of change of 
conditions, was brought to the attention 
of the present writer several years ago. 
A portion of Long Island City, within 
the greater city of New York, was being 
built up on filled-in marsh. During the 
fall and winter a plot of ground was 
filled-in and a house built thereon. The 
following spring a Florida gallinule, Gall- 
inula galeata, was repeatedly observed 
wandering disconsolately back and forth 
across the dooryard, seeking the site of 
last year's nest, though all about were 
patches of virgin marsh. 

It seems quite possible that this fond- 
ness for a breeding home, once estab- 
lished, may be an important factor in 
the causes of migration. 

Here, then are some of the facts that 
command attention, in the results of the 
data that has been accumulated regard- 
ing migration; the impulse to migrate, 
for which we have no adequate and de- 
monstrable explanation; the stability to 
steer a course with such remarkable ac- 
curacy over areas where landmarks are 
wanting, and in the night and storm 
when they are obliterated, demonstrating 
a most highly developed sense of direc- 
tion, which is but imperfectly present in 
the wildest races of mankind, and usually 
almost or entirely wanting in civilized 
man; the adoption of certain well-defined 
migration routes, both in the Western 
and Eastern hemispheres, which may be 
varied from spring to fall, or become 
changed by untoward conditions; the 
existence of this migratory instinct in 
varying intensity, which coupled with 
conditions of food supply and breeding 
sites induces in some species immensely 
extended journeys, from which there is 
every gradation to the species which are 
apparently immune to the promptings of 
this instinct. In connection with this 
last fact it should be borne in mind that 
the fact of a species being found in -a 
given locality throughout the year does* 
not necessarily imply that the individuals* 
of that species are not migratory. The 
individuals found in a locality in winter 
may have summered further north, and 
coming to that locality in fall, overlappedl 
the departing summer birds, so that at 
no time individuals of the species were 
wanting, though not at all times the same 
individuals. 
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TESTING BITUMENS. 

(Concluded from page 336.) 
penetrated into the specimen. As it is 
desired to ascertain this with consider- 
able accuracy, it is necessary to magnify 
the displacement of the rack. This is the 
office of the pinion and indicator. The 
dimensions of these are so arranged that 
a fall of 0.1 millimeter (=0.0039 inch) 
will correspond to one division on the 
dial. 

Penetration at most temperatures is 
permitted for just five seconds. At the 
beginning the reading of the dial is 
noted, and also at the close. The dif- 
ference will show the amount of penetra- 
tion in terms of tenths of a millimeter. 
But if the test is made at the freezing 
point of water, or at a lower temperature, 
the penetration is allowed to continue 
for a full minute. The weight carried 
by the needle is not always the same. 
For temperatures that do not rise above 
32 deg. F., the weight is 200 grammes., 
At 77 deg. F. it is 100 grammes. For a 
temperature of 100 deg. F. or higher, 
the weight is reduced to 50 grammes. 
As the apparatus depending upon the 
needles weighs just 50 grammes, apart 
from the weight W, the requisite vari- 
ations in load are readily made. 

The question arises here, however, as 
to whether there is any point of view 
from which the amounts of penetration 
at the various temperatures may be re- 
garded as comparable. Thus. Mr. Dow 
gives the penetrations of three different 
asphaltic cements, A, B, and C, as fol- 
lows: 

PENETRATION NUMBERS. 

Temperature. A. 

32 deg. F 10 

77 deg. F 55 

100 deg. F 150 

115 deg. F 350 

The amount of penetration of A at 32 
deg. F. is 10; at 77 deg. F. it is 55. But 
are the cases comparable? Can we say 
with an justice that the viscosity in the 
one case is 5%; times that in the other? 
The penetration of 55 was accomplished 
with half the load and in one-twelfth the 
time. Offhand, it would seem that the 
number 55 should be 24 times as great. 
There are, however, two other influ- 
ence at work — one tending to make the 
number 10 too large, the other tending 
to reduce it. Falling bodies — and such 
a body the penetrating needle is — do not 
have a uniform velocity, but become ac- 
celerated. On the other hand, as pointed 
out by Mr. S. Whinery, the depth of 
penetration is not a measure of the work 
done, the needle being in fact of a coni- 
cal form. The farther the penetration, 
the greater the amount of material dis- 
placed, and the greater the frictional re- 
sistance (due to adhesion) per unit of 
penetration. However, it is conceivable 
that the form and material of these coun- 
teracting factors might be so adjusted as 
to nullify each other. 

With the disturbances arising from ac- 
celeration and from variation in resist- 
ance eliminated, there still remains the 
apparently faulty method of varying the 
weights and the time. It would seem 
better to maintain these factors precisely 
the same, or else correct the numbers so 
as to have them comparable, whatever 
the temperature. However, the Dow ma- 
chine has, apparently, proved itself of 
great value in actual practice. An im- 
proved machine has recently been put on 
the market, in which the framework 
arrangement supplying weight for the 
needle is entirely discarded, being re- 
placed by a tube containing the weight 
and holding the needle. This tube slides 
in a guide-arm supported by a substantial 
upright. The extra weight, as may be 
seen in the engraving, is placed low on 
the tube, and so will tend to deflect it 
but little, if at all. The table carrying 
the specimen is supported by a screw 
arrangement. This enables the specimen 
to be brought into contact with the nee- 
dle at zero position. The mirror, seen at 
the bottom of the apparatus, enables the 
operator to determine when contact be- 
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tween needle and specimen has been se- 
cured. The counterbalancing arrange- 
ment used in the Dow apparatus is re- 
placed by the pressure of a spring. The 
remaining features are essentially the 
same. The rejection of the framework 
device . weighting the needle and the 
string counterbalance would seem to be 
steps in advance, especially if the re- 
placements will yield as good results. 

A practical word may be added as to 
the results shown in the table of pene- 
trations. The cement A is regarded as 
showing as great a variation as is safe 
for pavement use. A greater variability 
in viscosity at the different temperatures 
would be difficult, if not impossible, in 
practical application. If soft enough for 
32 deg. it would be too soft at high tem- 
peratures. C shows a steadiness which 
would be valuable if it were not for an 
accompanying bad quality. Its ductility 
(at 77 deg. F.) is but 20, while A is 300. 
B show3 less variability in viscosity than 
A and more than C. Its ductility (at 
77 deg. F.) is 75. 

The susceptibility to change in hard- 
ness resulting from application of heat 
or to ageing may be ascertained by util- 
izing the penetrometer. 

It will be seen from a consideration of 
the facts which have been recounted, that 
the tests for ductility and viscosity are 
of great practical utility. 
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On December 1 1th, 1909, the Scien- 
tific American will issue a number 
devoted entirely to the wonderful Mid- 
dle West region of the United States, a 
number which will set forth broadly and 
lucidly not only the agricultural interests 
of that region, but also those larger en- 
gineering undertakings which are des- 
tined to transform the Middle West, in 
part at least, into a manufacturing ter- 
ritory. 



With that object in view the Middle West Number will publish articles on the following 
subjects : 



I. The Chicago and Gulf Waterway.- An illus- 
trated desciiption of Chicago's drainage canal, an en- 
gineering work which stands without a parallel in the 
world. 

II. Chicago as a Railroad Center.— Chicago Is 
tbe greatest railroad center in the world. 

III. The Wondei'ful Grain Trade of Chicago. 

— Chicago is an enormous wheat bin, into which much 
of the grain raised in the middle West is poured. 

IV. Shipping on the Great Lakes.— Most of the 
iron ore that is now smelted in Pennsylvania is mined 
in the middle West, To transport it to the blast fur- 
naces of the East at a cost which will enable American 
steel makers to compete with foreian steel makers, it 
has been necessary to devise a new kind of lake trans- 
portation. Ships of 10,000 and 12,000 tons burden have 
been constructed which convey ore at small cost 
through the Great Lakes, and which are without a 
counterpart anywhere in the world. 

V. The Handling and Shipment of Iron Ore.— 

The above-mentioned fact that iron ore is mined in the 
middle West and smelted in the East has necessitated 
not only the construction of special freisht-carrying 
steamers, but also the designing of special machinery 
for loading and unloading the ore from the steamers. 



VI. Freighting on the Mississippi.— Freighting 
on Lhe Mississippi is a more important industry than 
most of us may realize. 

VII. The Steel Industry.— One of the greatest 
steel plants in the world is that which has been built at 
Gary. 

VIII. The Freight Subway System of Chi- 
cago.— Chicago can boast of a rational system of hand- 
ling freight by means of subways. 

IX. The Water Supply of Chicago..— Chicago's 

soutce of water is Lake Michigan. Tbe city is supplied 
with water by means of a tunnel which extends two 
miles out into the lake. 

X; Reclaiming Arid Lands.— The United States 
Government has under way many irrigation projects 
for tbe purpose of reclaiming lands which are arid, but 
which will Dlossotu if properly watered. 

XI. Harvesting the Grain of the Middle 

West.— Farms thut cover not acres but square miles, 
crops that aggregate not simply bushels, but car-loads; 
have rendered it necessary to plant and harvest on an 
unprecedented scale in the middle West. The in- 
genious agricultural machinery which has been de- 
signed to cope with tnese peculiar conditions is de- 
scribed and illustrated. 



Trigger mechtnism, E. R. Williams 838,192 

Trigger mechanism, single, P. H. Robinson. 937,864 

Trolley, O. W. Brenizer 937,761 

Trolley pole, J. Harsen 937,935 

Trousers, F. H. Sprague 937,883. "938,347 

Trowel, P. Neerup 938 070 

Truck, S. Craig 938,301 

Truck lateral motion roller bearing device, 

car, J. C. Barber 937,752 

Trunk tray support, C. F. Rom 937,860 

Tube mill cement feeder, A. E. Sparrow.... 938,176 

Tunnel, subaqueous, E. W. Moir 938,265 

Turbine, elastic fluid, F. Hodgkinson 937 996 

Turbine, eb.stic fluid, S. Z. de Ferranti 938^309 

Turbine muffler and fly-wheel, combiner, J. 

A. Lawson 938,253 

Typewriter attachment, W. A. Tompkins... 938,354 

Typewriter keyboard lock, W. P. Kidder 938,059 

Typewriting machine, A. T. Brown 938,119 

Typewriting machine, A. W. Steiger 938,178 

Typewriting machine, Tanner & Jones 938,350 

Typewriting machine, J. B. Secor 938,439 

Typewriting machine, L. D. Broughton 938,454 

Ultramarines, manufacture of, F. Belief. . . . 938,408 

Umbrella, folding, J. T. Manning 938,007 

Valve, H. Gibbs ■ 937,931 

F. Schreidt 938,080 

C. Wainwright 93 ,292 

air brake safety, O. Gibson 937.991 

barrel, C. F. Terney 938,288 

check, H. F. Cunning 937,773 

engineers, W. Ohlsen 938,169 

Valve gear, A . M . Wolf 938,360 

Valve gear for explosive engines, A A. 

Karcher 938,386 

Valve, pressure regulating, H. F. Cunning.. a37,774 

Valve, safety gas, F. D. Gregory 937,791 

Valve, vacuum air, C. A. Dunham 938 2^6 

Vapor burner, R. C. Bierbower 938,365 

Vault, burial, H. Lanius 938 250 

Vault, burial, G. Hess 938,379 

Vehicle brake, R. R. Hart 938322 

Vehicle, dumping, C. Miller 938012 

Vehicle fender, C. W. M. Guhle '.' 938io53 

Vehicle, motor, H. Pieper 937 859 

Vehicle, motor fore carriage, Vignie & Forget 938>)94 

Vehicle reach, M. R. Hull 937 940 

Vehicle ventilator, I- 1 . R. Harvey 938232 

Vehicle wheel, E. Hartman 937'798 

Vehicle wheel, E. Hopkinson 937' 808 

Vehicle wheel, L. M. Wolffsohn. ....... . 937910 

Vehicle wheel, W. D. Trtgalet 938'l84 

Vending mtchine, coin controlled, H. A 

,. Ladue 937,820 

Vending machine coin controlled mechanism 

J , Fritsehe 935 419 

Vending machine, picture, T. R. McQuillan.' 937i949 

Vent, sanitary, W. S. Tuttle 937 8 3 

Ventilator. See Vehicle ventilator. 

Ventilator, H. F. Maranville 938,067 

Vibrating, tension, and operating table, J. 

Len d 937 g25 

Violin tuning peg, P. Rose ............'! 938^079 

Voting booth, E. Hinton 937 806 

Voting machine, J. H. Dean 938,126, 9381412 

Wagon brake, E. A. Johnson 938,241 

Wagon runner, F. Kindabl 937999 

Wagon, school, Parry & Byers 937953 

Wagon shock loading attachment, farm, F. 

X. La Londe 938,152 

Wall, retaining, M. M. Upson 938 091 

Wp carriage, H. D. Colman 938'l24 

Warp frame, W. L. Dorr , 938 130 

Washboard, J. E. Byrnes 937*985 

Washer, H. A. Davis 938302 

Watchmaker's tool, C. H. Pratt 937'86Q 

Water elevating apparatus, O. A. Rood 938 078 

W ater elevator, J. Montgomery 938 266 

Water heater, electrically operated, J. A. 

Hunnewell 93s 237 

Water heating apparatus, A. C. Dunham, 

„ T t ... 937,776. 937,777 

Water purifying apparatus, H. Reisert 938,075 

Water tube boiler, H. F. Ely. . 937 782 

Weather strip, W. C. F. Beale '.'..'.'.'.'.'.'. 938'l07 

Weight indicating mechanism, Heimanii & 

Flatow 938,054 

Welding machine, chain, F. H. Howard 938,056 

Wheel, E. Stewart... 937 969 

Wheel, G. H. Treaclgold ". 937' 973 

Whiffletree. quick releasing, E. A Carkln.. 938J20 

Window balcony, portable, T. Hull 938 382 

Window ventilating device, C. V. Walker 937899 
Wire stretcher, W. W. Snyder... . 937'881 

Wire stretcher, J. R. Wade ' 93s'o29 

Wood, bending, J. T. Breece 938'.30fi 

Wood, preserving, Von Heidenstam & Friede- 

mann 937 g ,> 

Wrench, D. W. Shaffer 037'966 

W reach, C. Sauer 938020 

Wrench, E. ■ D. Hamilton ' .'." 938 319 

"Wristband, H. J. Collis 937 769 

Yoke, neck, G. E. Wheeler "".'.'.' 938°95 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
I in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., Inc., 361 Broadway, 
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I circuit. Ten years actual service with Over 36,000 
I Auto-sparkers In operation to testify to its merit. 
I MOTSINGER DEVICE MFG. CO. 

V VI Main St., Pendleton, Ind., USA A 



WELL 



DRILLING 
MACHINES 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted on 
wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can operate 
them easily. Send for catalog. 

WILLIAMS BROS.. Ithaca, N. Y. 



Six Minutes to Wash 
A Tubful! 

A Marvelous Motor Washer 

The 1900 Motor Washer is the wonder of the 
age. In six minutes, or even less, it will wash a 
tubful of clothes. Costs 2c a week to run it— by 
electric or water power. , , q „_ 
Thousandsinactualuse, JK W^^l 3Q 
doing: both washing " 
and wringing ! Women who see it 
work just rub their eyes in amaze- 
ment, for no other washer has ever 
before begun to do what this will. 

Let Us Send a 

1900 Motor Washer 
On 30 Days' Free Trial 

Ask for Washer on trial. 
See the clothes made 
spotlessly clean in six 
minutes ! See it do all 
thewrindlnd ! We glad- 
ly pay the freight and 
take all the risk of the 
trial. Unless you actually 
see it workifig you may doubt 
these startling statements. 
We welcome requests for 
tests and we gladly give 30 
days' free use of the ma- 
chine. If it does all we 
say, you may keep it and pay 
monthly out of what it saves. Otherwise, we 
cheerfully take it back at no expense to you. 
Write for fascinating Free Book today. All cor- 
respondence should be addressed to 1900 
Washer Co., 34 15 Henry St., Blnghamton, 
N. Y„ If you live in Canada, address Canadian 
1900 Washer Co., 355 Yoiige St.,Toronto, Canada, 

BRANCH HOUSES:tWe maintain branches at 1941 
Broadway, New York City; and_ 1113 Flatbush Ave., 
Brooklyn; and in all principal cities. We also make 
ehipments from ^ur warehouses in Kansas City, San, 
Francisco and Seattle. > |8r 



HANDY FOR. THE POCKET 

A three-fold best quality spring -tempered Steel 

Rule IH»-in. wide, 4-inch joints, onefoot long. 

25c. each. In metal bound 
leather case, 30c. Nickel 
plated, 10c. extra. Two feet 
EBSfiadaff long, 6-inch joints, four-fold, 
same width, 40 cents. 

Guaranteed for accuracy and reliability, just the 

tool for all mechanics everywhere. 

Send for 2Z2-page catalog No. 18- B 

THE L. 8. BTAIIKETT CO., Athol, Mass., TJ.S.A. 



CHIEF DRAFTSMAN 



►rill Instruct Personally a limited number ambitious men in I 

PRACTICAL DRAFTING, DETAILING, DESIGNING 

working instructions .it home until rompMrnt nnd plaeed I 
free in position. Address CHIEF IHiAKTSJI AN, Div. 35, I 
Engineer's Equipment Company (Inc.), Chicago, III. I 




Simonds Saws ARE the Best" 

Awarded GRAND PRIZE, Seattle Exposition. - 

No other make of Saws merited or won equal award. 

SIMONDS MFG. CO., Fitchbure. Mass. 





|liBRlCAYES*fo. 
ANYTHING »MS 



D 

. fOB 
SAM Pit 

_ rp»i 

CLIMTON ST. 



FOR 1^48 YEARS 

.XX. W « £ AlJ JJjXli has made the highest grade of lead pencils 



ggaKBi? PENCILS 

represent that acme of perfection that can be obtained only by experience and long effort to produce 

the finest it is possible to manufacture. 
Sold by all stationers and dealers in artists' and drawing materials. Samples worth double the money will be sent you on receipt of 10c. 

A. W. FABER, 49 Dickerson Street, Newark, N. J. 



The Engine — N ot The 
Operator 



All classes of 
operators get sat- 
isfactory service 
out ol 




I. H. C. 



Gasoline 
Engines 



Not only efficient, but simple, sure, economical. 
Built on right lines for full power service. 

Styles of engines adapted to all uses, Vertical, 
Horizontal (Portable and Stationary) and Traction. 
Air-cooled, Water-cooled, 1 to 25 horse power. For 
catalog and particulars address 

INTERNATIONAL HARVESTER CO. OF AMERICA 

~f (Incorporated) 

15 Harvester Bldg., Chicago, U. S. A. 






Saves 

¥3 

The Cost 

of 

Your Car 

Perfect lubrication — the 

kind you get from Vacuum 

MOBILOIL— will run your car a 

r third longer andet a third less expense 

than if you merely trust to "lubrication," 

the common , careless, chance-taking kind. 

VACUUM 

MOBILOIL 

is made in 6 different grades, oneof which 
is made for your particular car. It saves 
you expense and experiment. It protects 
your car from friction, the hardest, cost- 
liest kind of motor wear. 

A valuable booklet on 
motor lubrication will be 
sent free on application. 
Lists every automobile 
made, and shows grade 
of MOBILOIL necessary 
for its perfect lubrication. 
Contains track records up 
to date, and lads of vital 
interest to motorists. 

MOBILOIL in barrels and 
In cans with patent pouring 
spout is sold by dealers every- 
where. Manufactured by 

VACUUM OIL CO.. ROCHESTER. i.T. 




SLEEP i 
OUT- -' 



DOORS _ If 








"We want to show you how thoroughly prac- 
tical it is to receive all the benefits of out-of- 
door sleeping— with the face, only, coming in 
contact with the crisp, out-door air — enjoying 
the comforts of a warm room, protected from 
drafts, storms, colds and insects — by using a 

Walsh Window Tent 

Has an awning to protect sleeper— no nails or 
screws to mar the woodwork— can be instantly 
adjusted to any window. Write today for free 
booklet, "What Fresh Air Will Do," and full 
particulars of our 30-day free trial offer. 

Recommended ky Eminrnt Physicians Everywhere. 

Cabinet Mfg. Co., 305 Maine St., Qulncy, III. I 

Manufacturers ol SuperlorCablnets lor Turkish and YaoorBaths I 



LETTER FILE 



Four- Drawer 

Vertical 



$1 



Holds 20,000 Letters 



YC DELIVERED 

Ail SOLID OAK 

*■ v (Golden or Weath- 



13 

■ taBri^lO). Roller Bear 

■ ^■■V ings, Patent Follower, 
^ m ^^^ Lt-ital and Bill sizes pro- 
portionately low priced. 

2 Drawer Hie $7.70. 
3 Drawer File $11.00. Freight paid E. 
of Mont., Wye, Colo., Okla., Tex. In ami 
west of these add 15 per cent. 
Send for Catalog "C" of Card Indexes, Clips, 
Postal Scales and Office Helps. C.-ttalog "U" 
Sectional liookcases. 

The^^^Mfg.Co.LS;^: 




THE ARDREY VEHICLE WASHER 




Ml2ff5_- 

-Solid brass— only 



Pat. Au s . 15 . I905 

Will wash CARRIAGE or AUTO perfectly. . 

Easy to attach to hose— Won't scratch varnish. 
• No splashing of water— Drv hands— Dry clothes 

> 2 -°»- ARDREY VEHICLE WASHER CO. _ 
181 £. Main Street, Rochester, N. T. 



WE WILL MAKE SSS 

manufacture of any metal novelty. Automatic ma- 
chinery, tools, dies and expert work our specialty 
I AUTOMATIC HOOK & EYE CO., Hoboken, N. J. 



Please mention the SCIENTIFIC AMERICAN when writing to advertisers 



